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PEEFACE 

TO 

THE    FIRST  EDITION. 


Nearly  all  the  Lectures  in  these  volumes  were  delivered  at  the 
Royal  College  of  Surgeons,  during  the  six  years,  from  1847 
to  1852,  in  which  I  held  the  office  of  Professor  of  Anatomy  and 
Surgery  to  the  College.  So  many  listened  favourably  to  them, 
that  I  venture  to  hope  I  am  not  wrong  in  thus  enabling  many 
more  to  read  them.  But,  in  offering  them  to  this  larger  class, 
some  explanation  of  their  scope  and  plan  seems  necessary. 

The  circumstances  of  my  election  to  the  professorship  indi- 
cated the  Pathological  Museum  of  the  College  as  the  appropriate 
subject  of  the  Lectures  ;  and  the  first  portion  of  the  Museum, 
devoted  to  the  illustration  of  General  Pathology,  seemed  to  offer 
the  best  plan  by  which  knowledge  acquired  in  a  long  study 
of  the  whole  collection  might  be  communicated. 

The  modes  were  many  in  which  such  a  subject  might  be 
treated  in  lectures ;  but,  as  circumstances  had  decided  the 
subject,  it  seemed  well  to  let  them  determine,  also,  the  method, 
and  to  adopt  that  which  was  most  natural  to  one  engaged  in  the 
simultaneous  practice  of  surgery  and  teaching  of  physiology. 
Tims  guided,  I  designed  to  give  lectures  which  might  illustrate 
bhe  general  pathology  of  the  principal  surgical  diseases,  in  con- 
formity with  the  larger  and  morn  exact,  doctrines  of  physiology  ; 
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and  the  plan  seemed  the  more  reasonable,  because  it  was  in 
accordance  with  the  constant  design  of  the  great  founder  of  the 
Museum. 

The  Museum  limited,  while  it  indicated,  the  subjects  of  the 
Lectures.  They  were,  therefore,  not  constructed  to  form  a  system 
of  surgical  pathology  ;  several  subjects,  which  might  fill  consider- 
able places  in  such  a  system,  were  scarcely  alluded  to  in  them ; 
and,  although  I  have  added  some  Lectures,  which  could  not  be 
conveniently  included  in  any  of  the  courses,  yet  I  have  not  gone 
beyond  the  range  of  such  pathology  as  a  Museum  may  illustrate. 

The  wood-engravings  are,  for  the  most  part,  copied  from  the 
same  specimens  and  drawings  as  were  the  diagrams  used  in  the 
Lectures ;  and  I  wish  them  to  be  regarded  as  intended  for  only 
the  same  purpose  as  such  diagrams  may  serve;— viz.  that  of 
assisting  the  more  difficult  parts  of  the  descriptions  of  the  objects 
to  which  they  refer. 

I  have  endeavoured  to  make  the  Lectures  less  incomplete, 
and  more  correct,  by  the  aid  of  numerous  facts  ascertained  since 
they  were  delivered,  and  have  added  to  them  many  things  which 
time,  or  their  inaptness  for  oral  delivery,  obliged  me  to  omit. 
Among  these  are  the  references  to  specimens  and  illustrations  ; 
as  well  as  to  numerous  authors  who  could  not,  in  speaking,  be 
'conveniently  quoted,  but  whom  I  am  now  glad  to  acknowledge 
as  instructors.    And  I  will  here  offer  my  thanks  to  some,  to  whom 
my  debts  are  more  than  would  be  expressed,  even  by  referring 
to  all  the  occasions  on  which  their  works  have  aided  me  in  the 
composition  of  the  Lectures.    Such  acknowledgments  are  due 
especially,  to  Mr.  Lawrence,  Mr.  Stanley,  Professor  Owen,  and 
„.,  Carpenter,  from  whom,  during  many  years  of  valued  friend- 
ship I  have  derived,  at  every  interview,  either  knowledge,  or 
guidance  in  observing  and  in  thinking.    I  am  deeply  obliged. 
1,  to  all  my  colleagues  on  the  *ff  «f  St.  Bartholomew,  from 
I™  the  constant  help  that  I  receive  adds  daily  to  the  debt  of 
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gratitude  incurred  during  my  pupilage.  And  there  are  many 
friends,  besides,  to  whom  it  is  my  happiness  to  be  indebted  for 
knowledge  used  in  these  Lectures,  and  whom  I  thank  collectively, 
not  because  I  owe  them  little,  but  because  I  cannot  name  them 
all,  and  cannot  thank  some  without  appearing  ungrateful  to  the 
rest. 

I  desire,  in  conclusion,  to  express  my  acknowledgments  to 
the  Members  of  the  Council  of  the  College,  both  for  the  repeated 
honour  they  conferred  on  me  by  so  often  electing  me  to  the 
Professorship,  and  for  the  kindness  with  which  many  of  them 
devoted  their  valuable  time  to  attendance  at  the  Lectures.  The 
encouragement  they  thus  afforded  me  makes  me  hope,  that  the 
labour  with  which  I  strive  to  justify  their  choice  may  have  some 
success  in  the  promotion  of  scientific  surgery. 

JAMES  PAGET. 

May  30,  1853. 
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TO 

THE    SECOND  EDITION. 


When  the  time  came  for  preparing  a  Second  Edition  of  these 
Lectures,  I  was  anxious  that  they  should  be  revised  with  all  the 
light  of  the  knowledge  of  Pathology  acquired  since  their  publi- 
cation. .  But  although  I  had  collected  some  materials  for  this 
purpose,  yet  a  thorough  revision  of  the  whole  subject  was  a  task 
for  which  I  felt  unfit.  For  in  the  passage  of  nine  years,  I  had 
been  carried  into  the  active  practice  of  my  profession ;  and,  at 
their  end,  had  no  sufficient  time  for  either  studying  or  thinking 
carefully  about  the  many  facts,  and  probabilities,  and  guesses 
at  truth  which  had  been  added  to  Pathology.  I  was,  therefore, 
glad  to  be  able  to  commit  the  work  of  revision  to  my  friend  and 
former  pupil,  Mr.  Turner,  whom  I  know  to  be  not  only  very 
conversant  with  the  progress  of  medical  science,  but  able  to  test 
oth  ers'  observations  by  his  own.  It  is  not  for  me  to  say  how 
well  he  has  done  the  work,  for  I  have  so  worked  with  him  as  to 
be  equally  with  him  responsible. 


May  1,  1863. 
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For  the  present  Edition  of  my  Lectures,  the  last  Edition  has 
heen  carefully  revised  hy  both  Professor  Turner  and  myself :  by 
him  from  the  Pathological  point  of  view,  by  me  from  the  Clinical. 
Many  parts  have  been  re-written,  and  several  new  figures  have 
been  added.  The  result  will  be,  I  hope,  that,  whether  for  doc- 
trine or  for  practice,  the  Lectures  will  be  deemed  better  than 
they  were. 

May  2,  1870. 


NOTE 

TO 

THE    FOURTH  EDITION. 


An  unexpected  demand  for  copies  of  the  Third  Edition  has  led 
To  the  necessity  of  printing  a  Fourth  before  there  could  be 
time  for  a  complete  revision.  This  Edition  is,  therefore,  only 
a  careful  reprint  of  the  last. 
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LECTUBES 

ON 

SURGICAL  PATHOLOGY. 


LECTURE  I. 

NUTRITION — ITS  NATURE,  PURPOSE,  AND  CONDITIONS. 

Mr.  President  and  Gentlemen, — I  believe  that  I  owe  the  honour  of 
being  elected  Professor  of  Anatomy  and  Surgery  to  the  College,  chiefly, 
to  my  having  been  long  engaged  in  the  study  of  the  pathological 
'department  of  the  Museum,  while  arranging  and  describing  it,  under 
the  superintendence  of  Mr.  Stanley,  for  the  new  Catalogue.  I  may, 
therefore,  fairly  suppose  it  to  be  the  wish  of  the  Council  that,  as  the 
Museum  is  open  to  the  examination  of  the  members  and  pupils  of  the 
College,  and  of  men  of  scientific  pursuit,  so  should  be  the  knowledge 
and  the  opinions  which  it  has  supplied  or  suggested  to  those  who  have 
had  occasion  to  study  it  most  deeply.  For,  indeed,  to  what  thus  grows 
out  of  the  study  of  the  Museum,  the  College  has,  in  some  measure,  the 
right  which  the  proprietor  has  to  the  produce  of  the  cultivated  soil. 
And  when,  through  a  long  time  past,  your  most  learned  Hunterian 
Professor  Owen  has  every  year  brought  in,  from  every  source,  so  large 
a  store  of  deep  and  wide-extending  knowledge,  of  sagacious  interpre- 
tation, and  acute  suggestion  of  the  ways  of  Nature,  I  scarcely  wonder 
that  some  return  should  be  looked  for  from  an  inferior  labourer  in  the 
field. 

The  subjects  on  which  I  shall  first  beg  your  favourable  heai'ing  are 
those  to  the  general  illustration  of  which  the  first  two  series  of  prepa- 
rations in  the  Pathological  Museum  aro  devoted — namely,  hypertrophy 
and  atrophy  ;  the  simple  excess,  and  the  simple  deficiency,  of  nutrition 
in  parts.    But  let  me  previously  speak  of  the  healthy  nutrition  of  the 


^  NUTRITION : 

tissues,  and,  herein  especially,  of  the  formative  process  which  maintains 
them  by  assimilation. 

In  the  natural  course  of  healthy  life,  the  formative  process  manifests 
itself  in  three  modes,  which,  though  they  bear  different  names,  and  are 
sometimes  described  as  if  they  were  wholly  different  things,  yet, 
probably,  are  only  three  expressions  of  one  law,  three  effects  of  the 
same  force  operating  in  different  conditions.  The  three,  enumerating 
them  in  the  order  of  their  time,  are  development,  growth,  and  assimi- 
lation or  maintenance.  To  these  succeeds  degeneration,  or  decay,  as 
naturally,  but  probably  through  a  deficiency  in  the  normal  formative 
process. 

By  development  we  mean  generally  the  process  by  which  a  tissue 
or  organ  is  first  formed ;  or  by  which  one,  as  yet  imperfectly  formed, 
is  so  changed  in  shape  or  composition  as  to  be  fitted  for  a  higher  function, 
or,  finally,  is  advanced  to  the  state  in  which  it  exists  in  the  most  perfect 
condition  of  the  species. 

We  must  carefully  distinguish  development  from  mere  increase ;  it 
is  the  acquiring  not  of  greater  bulk,  but  of  new  forms  and  structures, 
which  are  adapted  to  higher  conditions  of  existence.  For  example, 
when,  in  the  embryo,  groups  of  primordial  nucleated  cells  are  converted 
into  the  tissues  characteristic  of  the  perfect  structure  of  the  part  in* 
which  the  conversion  is  effected,  there  is  something  more  than  an 
increase  in  size,  there  is  a  change  of  texture,  and  an  acquirement  of 
power,  adapted  to  a  higher  state  of  existence  ;  these  constitute  develop- 
ment. So,  when  from  the  simple  cavity  and  walls  of  the  embryonic 
digestive  system,  the  stomach,  intestines,  liver,  pancreas,  and  other 
organs  are  produced,  these  are  developed,  there  is  increase,  but,  at  the 
same  time,  something  more  than  mere  increase. 

The  distinction  between  development  and  increase,  or  growth,  is  well 
shown  in  this — that,  sometimes,  even  in  instances  in  which  they  usually 
concur,  the  one  proceeds  without  the  other.  I  might  quote  many 
examples  of  this.  I  will  choose  one  or  two  which,  at  the  same  time 
may  illustrate  some  other  striking  facts. 

Tims,  for  examples  in  which  development  was  checked  and  growth 
proceeded  even  beyond  its  normal  limits,  we  may  examine  some  of  the 
numerous  malformed  hearts  in  the  Museum.  One  among  them  presents 
only  a  single  cavity;  no  partition  has  been  developed  between  its 
auricles  or  its  ventricles  ;  it  is,  in  respect  of  its  development,  like  the 
heart  of  a  foetus  in  the  second  month  ;  but  though  its  developmenl  was 
checked  thus  early,  its  growth  continued,  and  it  has  more  than  the 
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average  size  of  the  hearts  of  children  of  the  same  age.  In  another, 
development  was  arrested  at  a  later  period,  when  the  septum  of  the 
ventricles  was  incompletely  formed  ;  the  patient  lived  eleven  years  after 
birth  ;  the  development  made  no  further  progress,  but  the  growth  passed 

its  ordinary  bounds. 

And,  once  more,  for  instances  in  which  the  development  was  normal 
and  growth  abnormal,  you  may  examine  such  skeletons  as  those  of 
O'Byrne  the  giant,  and  of  Madlle.  Cracami  the  dwarf,  in  the  Physio- 
logical Museum.  The  one  is  eight  feet  high,  the  other  only  twenty 
inches  ;  but  if  you  compare  these  with  the  model  skeletons  which  stand 
beside  them,  you  will  not  find  in  the  one  a  defect,  or  in  the  other  an 
excess,  of  development ;  the  dwarf  has  not  less  than  all  the  character- 
istic human  forms,  the  giant  has  no  more  ;  but  the  one  is  defective,  the 
other  is  excessive,  in  its  bulk ;  the  growth  alone  has  been  erroneous 
in  both. 

It  is  then,  in  the  change  to  a  higher  state  of  form  or  composition 
that  development  differs  from  growth,  the  second  mode  of  the  formative 
process.  In  mere  growth  no  change  of  form  or  composition  occurs  ; 
parts  only  increase  in  weight,  and  usually,  in  size.  In  growth,  there 
is  an  addition  of  quantity,  but  no  improvement  in  the  quality  of  a  part ; 
the  power  of  the  growing  part  increases  with  the  growth,  but  is  only 
more  o  fthe  same  power.  So,  in  the  attainment  of  manhood,  the  heart 
of  the  boy  having  all  its  necessary  parts,  and  all  well  formed,  acquires 
perfection  by  acquiring  greater  bulk,  and,  therewith,  greater  power. 

Lastly,  in  the  formative  process,  as  it  is  normally  manifested  in  the 
adult,  i.e.  in  ordinary  assimilation  or  maintenance,  parts  only  preserve 
their  status.  No  perceptible  change  of  size  or  weight  ensues,  no  change 
of  form  or  composition ;  sameness  is  maintained  through  the  regular 
formation  of  new  parts  in  the  place  of  those  which,  in  the  ordinary 
course  of  life,  are  impaired,  or  die. 

Such  are  the  methods  of  the  formative  process  in  the  healthy 
nutrition  of  organs.  I  shall  have  to  show  in  future  lectures  that  some 
of  the  terms  just  used  are  in  a  measure  conventional  and  arbitrary ; 
that  some  instances  of  what  we  call  development,  e.g.  that  of  cartilage 
into  bone,  are  not  in  every  sense  justly  so  named;  and  that  the  same- 
ness, which  is  maintained  in  the  adult  body,  fades  into  a  gradual 
degeneration.  But,  for  the  present,  the  terms  that  I  have  used  may 
suffice.  It  is  convenient  also  to  think  of  the  three  methods  of  for- 
mation, as  if  each  might  be  separately  manifested  ;  yet,  probably,  they 
are  often  concurrent ;  the  maintenance  of  some,  or  of  many  whole 
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organs  being  achieved  only  by  the  constant  development  and  growth 
of  new  elemental  structures  in  the  place  of  those  that  are  worn  out. 

Now,  for  the  elucidation  of  this  maintenance  of  parts  by  the 
constant  mutation  of  their  elements,  let  me  speak — 

1st,  Of  the  sources  of  impairment,  or  if  I  may  so  say,  of  the  wear 
and  tear,  to  which  every  part  of  the  body  appears  to  be  subject. 

2dly,  Of  the  conditions  necessary  for  the  healthy  state  of  the 
process  of  nutrition  by  which  the  results  of  the  wear  and  tear  are 
repaired. 

Sclly,  Of  the  formative  process  itself. 

First,  then,  the  deterioration  of  the  body  may  be  traced  to  two 
principal  sources  ;  namely,  the  wearing  out  of  parts  by  exercise,  and 
the  natural  deterioration  or  death  of  the  elemental  structures  of  every 
part  or  organ,  independent  of  the  decay  or  death  of  the  whole  body, 
after  a  certain  period  of  existence. 

From  the  first  of  these,  the  wearing-out  of  parts  by  exercise,  it  is 
probable  that  no  tissue  or  part  enjoys  immunity.  For  although,  in  all 
the  passive  apparatus  of  the  body — the  joints,  bones,  ligaments,  elastic 
vessels,  and  the  like — much  of  the  beauty  of  their  construction  consists 
in  the  means  applied  to  diminish  the  effects  of  the  friction,  and  the 
various  pressures  and  stretchings  to  which  they  are  subject,  yet,  in 
enduring  these  at  all,  they  must  be  impaired,  and,  in  the  course  of 
years,  must  need  renewal.  In  these  parts,  undoubtedly,  the  waste  by 
exercise  is  much  less  than  that  of  the  more  active  organs,  such  as  the 
muscles  and  the  nervous  system.  With  regard  to  the  muscles,  it  is 
clear  that  chemical  decomposition  and  consumption  of  their  substance, 
which  bear  a  relation  to  the  amount  of  work  they  perform,  attend  their 
continued  action.  Such  action  is  always  followed  by  the  increased 
discharge  of  carbonic  acid  and  water.  The  researches  of  Helmholtz  1 
and  Ranke  show  that  the  muscles  themselves,  after  long-repeated  con- 
tractions, are  changed  in  chemical  composition ;  those  of  G.  von 
Liebig2  have  detected  and  measured  the  formation  of  carbonic  acid  in 
them  during  similar  contractions.  Du  Bois  Reymond  has  pointed  out8 
that  lactic  acid  is  formed  during  the  contraction  of  the  muscles,  and 
Ludwig  and  Schmidt4  have  proved  that  muscles  in  action  remove 
more  oxygen  from  the  blood  circulating  through  them  than  muscles 
at  rest. 

1  Mullor's  Archiv,  1845,  p.  72.  2  Ibid.  1850,  p.  393. 

8  Monat's  Berioht  der  Akad.  der  Wissen.  eu  Berlin,  1860,  p.  288. 
*  Ccntralblait,  No.  32,  1868. 
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*  We  have  nearly  similar  evidence  of  the" impairment  of  the  nervous 
system  by  prolonged  exertion  of  its  functions.  The  experiments  of 
Ranke1  would  seem  to  prove  that  chemical  changes,  which  use  up  a 
portion  of  nerve-tissue  occur  within  it  during  the  continuance  of 
nervous  work,  and  the  abundance  of  phosphates  occasionally  discharged 
with  the  urine,  after  great  mental  exertion,  shows  that  the  various  acts 
of  the  mind  impair  the  brain  through  which  they  are  manifested. 
To  this  point  tend,  also,  the  researches  of  Dr.  Bence  Jones,2  who  has 
shown  that  the  excretion  by  the  kidneys  of  a  large  quantity  of  phos- 
phatic  salts  is  usual  in  acute  inflammation  of  the  brain.  And  to  this 
conclusion,  that  mental  exercise,  whether  perceptive  or  active,  impairs 
the  structure  of  the  brain,  we  might  be  led  by  our  sensations  and  by 
our  knowledge  of  the  nature  of  the  Mind.  For  to  the  principal,  the 
immaterial  thing,  we  cannot  ascribe  a  weariness;  it  cannot  be  ob- 
noxious to  waste  or  to  decay ;  mental  fatigue  is  only  what  the  Mind  feels 
of  an  impaired  state  of  the  brain,  and  the  recovery  from  what  we  call 
a  weary  mind  is  the  restoration,  not  of  the  Mind  itself,  but  of  the  organs 
which  connect  it  with  the  external  world,  and  in  which,  during  tranquil 
sleep,  the  reparative  nutrition  goes  on  undisturbed. 

It  is,  farther,  probable  that  no  part  of  the  body  is  exempt  from 
the  second  source  of  impairment ;  that  namely,  which  consists  in  the 
natural  death  or  deterioration  of  the  parts  (independent  of  the  death 
or  decay  of  the  whole  body)  after  a  certain  period  of  their  life.  It  may 
be  proved,  partly  by  demonstration,  and  partly  by  analogy,  that  each 
integral  or  elemental  part  of  the  body  is  formed  for  a  certain  natural 
period  of  existence  in  the  ordinary  conditions  of  active  life,  at  the  end 
of  which  period,  if  not  previously  destroyed  by  outward  force  or  exer- 
cise, it  degenerates  and  is  absorbed,  or  dies  and  is  cast  out ;  needing, 
in  either  case,  to  be  replaced  for  the  maintenance  of  health.3 

The  simplest  examples  that  I  can  adduce  of  this  are  in  the  hair  and 
teeth  ;  and  in  the  process  which  I  shall  describe  and  illustrate  with  the 
annexed  diagram,  we  seem  to  have  an  image  in  which  are  plainly 

1  Die  Lebensbcdingunffen  dcr  Nerven,  and  Journal  of  Anatomy  and  Physiology, 
Nov.  1868. 

2  Med.-Chir.  Trans,  xxx.  p.  20. 

3  Hunter  ( Works,  iii.  p.  495)  and  Troviranus  {Biologic,  b.  iii.  482)  may  be  thought 
to  have  had  some  insight  into  this  important  law  ;  but  the  merit  of  having  first 
maintained  in  terms  nearly  similar  to  the  above,  and  as  more  than  an  hypothesis, 
that  '  each  part  of  the  organism  has  an  individual  life  of  its  own,'  and  'a  limited 
period  of  existence,'  belongs  to  Dr.  Carpenter.— Prinoiples  of  Human  Physiology, 
3d  ed.  p.  623 
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marked,  though,  as  it  were,  in  roagh  outline,  all  the  great  features  of 
the  process  by  which  certain  tissues  are  maintained. 

An  eyelash  which  naturally  falls,  or  which  can  be  drawn  out  with- 
out pain,  is  one  that  has  lived  its  natural  time,  and  has  died,  and  been 
separated  from  the  living  parts.  In  its  bulb  such  an  one  will  be  found 
very  different  from  those  that  are  still  living  in  any  period  of  their  age. 
In  the  early  period  of  the  growth  of  a  dark  eyelash,  we  find  its  outer 
end  almost  uniformly  dark,  marked  only  with  darker  short  linear  streaks, 
and  exhibiting  no  distinction  of  cortical  and  medullary  substance.  Not 
far  from  its  end,  however,  this  distinction  is  plainly  marked ;  dark  as 
the  cortical  part  may  be,  the  medullary  appears  like  an  interior  cylinder 


a.  b.  c.  D. 

Fig.  1. 


of  much  darker  granular  substance  :  and  in  a  young  hair  this  condition 
is  continued  down  to  its  deepest  part,  where  it  enlarges  to  form  the 
bulb.  (Fig.  1,  A.)  Now  this  enlargement,  which  is  of  nearly  cup-like 
form,  appears  to  depend  on  the  accumulation  of  round  and  plump 
nucleated  cells,  which,  according  to  their  position,  are  cither,  by  nar- 
rowing and  elongation,  to  form  the  dry  fibro-cells  of  the  outer  part  of 
the  growing  and  further  protruding  shaft,  or  are  to  he  transformed  into 
the  air-holding  cells  of  the  medullary  portion.  At  this  time  of  most 
active  growth,  both  cells  and  nuclei  contain  abundant  pigment-matter, 
and  the  whole  bulb  looks  nearly  black.    The  sources  of  the  material  out 
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of  which  the  cells  form  themselves  are,  at  least,  two— namely,  the  in- 
ner surface  of  the  sheath,  or  capsule,  which  envelopes  the  hair,  and  the 
surface  of  the  vascular  pulp,  which  fits  in  a  conical  cavity  in  the  bottom 
of  the  hair- bulb. 

Such  is  the  state  of  parts  so  long  as  the  growing  hair  is  all  dark. 
But,  as  it  approaches  the  end  of  its  existence,  it  seems  to  give  tokens  of 
advancing  age,  by  becoming  grey.  (Fig.  1,  b,  C.)  Instead  of  the 
almost  sudden  enlargement  at  its  bulb,  the  hair  only  swells  a  little,  and 
then  tapers  nearly  to  a  point;  the  conical  cavity  in  its  base  is  con- 
tracted, and  hardly  demonstrable,  and  the  cells  produced  on  the  inner 
surface  of  the  capsule  contain  no  particle  of  pigment.  Still,  for  some 
time  it  continues  thus  to  live  and  grow,  and  we  find  that  the  vigour  of 
the  conical  pulp  lasts  rather  longer  than  that  of  the  sheath  or  capsule  ; 
for  it  continues  to  produce  pigment-matter  some  time  after  the  cortical 
substance  of  the  hair  has  been  entirely  white,  and  it  is  still  distinct, 
because  of  the  pigment-cells  covering  its  surface. 

At  length  the  pulp  can  be  no  longer  discerned,  and  uncoloured  cells 
alone  are  produced,  and  maintain  the  latest  growth  of  the  hair.  With 
these  it  appears  to  grow  yet  some  further  distance,  for  we  see  traces 
of  their  elongation  into  fibres  or  fibro-cells,  in  lines  running  from  the 
inner  surface  of  the  capsule  inwards  and  along  the  surface  of  the  hair ; 
and  we  can  always  observe  that  the  dark  column  of  medullary  air-con- 
taining substance  ceases  at  some  distance  above  the  lower  end  of  the 
contracted  hair-bulb.    (Fig.  1,  C,  D.) 

The  end  of  all  is  the  complete  closure  of  the  conical  cavity  in  which 
the  hair-pulp  was  lodged,  the  cessation  of  the  production  of  new  cells, 
and  the  consequent  detachment  of  the  hair  as  a  dead  part,  which  now 
falls  by  the  first  accident — falls  sometimes  quite  bare  and  smooth 
on  the  whole  surface  of  its  white  bulb,  but  sometimes  bringing  with 
it  a  layer  of  cells  detached  from  the  inner  surface  of  the  capsule. 
(Fig.  1,  D.) 

Such  is  the  life  of  a  hair,  and  such  its  death  ;  which  death,  you  see, 
is  natural,  spontaneous,  independent  of  exercise,  or  of  any  mechanical 
external  force,  the  natural  termination  of  a  certain  period  of  life.  Yet, 
before  it  dies,  provision  is  made  for  its  successor ;  for  when  its  growth 
i  failing,  you  often  find,  just  below  the  base  of  the  old  hair,  a  dark  spot, 
the  germ  or  young  pulp  of  the  new  one  ;  it  is  covered  with  cells  con- 
taining pigment,  and  often  connected  by  a  series  of  pigment-cells  with 
the  old  pulp  or  capsule.  (Fig.  1,  c.)  And  this  appears  to  be  produced 
by  an  increase  in  the  growth  of  the  cells  at  the  bottom  of  the  hair 
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follicle,  which  cells  Kolliker's  observations  have  shown  to  be  derived 
partly  from  the  soft  round  cells  of  the  hair-bulb,  and  partly  from  the 
adjacent  outer-root  sheath.  By  the  subsequent  elongation  and  differen- 
tiation of  these  cells  the  new  hair  is  formed. 

I  believe  that  we  may  assume  an  intimate  analogy  between  the  pro- 
cess of  successive  life  and  death,  which  is  here  shown,  and  that  which  is 
believed  to  maintain  the  ordinary  nutrition  of  a  part.  It  may  be  ob- 
jected, indeed,  that  the  death  and  casting-out  of  the  hair  cannot  be 
imitated  in  internal  parts  ;  but  we  are  not  without  an  example  in  which 
the  absorption  of  a  worn-out  internal  particle  is  exactly  imitated  in 
larger  organs  at  the  end  of  their  appointed  period  of  life.  I  adduce 
the  instance  of  the  deciduous  or  milk-teeth. 

We  trace  each  of  these  developed  from  its  germ  ;  then  each,  having 
gained  its  due  perfection,  retains  for  a  time  its  perfect  state,  and  still 
1  ives,  though  it  does  not  grow.  But  at  length,  as  the  new  tooth  comes, 
the  deciduous  tooth  dies,  coincidently,  not  consequently ;  or  rather, 
the  crown  of  the  old  tooth  dies,  and  is  cast  out  like  the  dead  hair  ;  while 
its  fang,  and  the  vascular  and  nervous  pulp,  degenerate,  and  are  ab- 
sorbed. It  is  here  especially  to  be  observed  that  the  degeneration  is 
accompanied  by  some  spontaneous  transformation  of  the  fang,  for  it 
could  not  be  absorbed  unless  it  were  first  so  changed  as  to  be  soluble, 
And  it  is  degeneration,  not  death,  which  precedes  its  removal ;  for  when 
a  tooth-fang  really  dies,  as  that  of  the  second  tooth  does  in  old  age, 
then  it  is  not  absorbed,  but  is  cast  oiTt  entire,  as  a  dead  part.  Such  is 
the  process  of  nutrition  in  these  organic  textures  which  are  complex 
both  in  structure  and  composition.  For  the  absorption  is  not  confined 
to  the  fang,  but  includes  the  tooth-pulp,  a  structure  which  is  well  sup- 
plied both  with  bloodvessels  and  nerves. 

Nor  are  these  the  only  instances  that  might  be  adduced.  We  see 
the  like  development,  persistence  for  a  time  in  the  perfect  state,  death, 
and  discharge,  in  all  the  varieties  of  cuticles  ;  and  in  the  epidermis  we 
have,  as  in  the  teeth,  an  evidence  of  chemical  change  in  the  old  cells, 
in  the  very  different  influence  which  acetic  acid  and  potash  exercise  on 
them  and  on  the  younger  cells,  making  these  transparent,  but  leaving 
those  scarcely  changed. 

These  things,  then,  seem  to  show  that  the  ordinary  course  of  these 
elementary  organs,  after  the  attainment  of  their  perfect  state  by  devel- 
opment and  growth,  is  to  remain  in  that  state  for  a  time ;  then,  inde- 
pendently of  the  death  or  decay  of  the  whole  body,  and,  at  least  in  a 
great  measure,  independently  of  its  own  exorcise  or  exposure  to  exter- 
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nal  violence,  to  die  or  to  degenerate;  and  then,  being  cast  out  or  ab- 
sorbed, to  make  way  for  their  successors.  But  though  a  bodily  re- 
moval and  replacement  of  such  structures  as  the  hair,  teeth,  and  epith- 
ehum  cells  undoubtedly  take  place,  it  cannot  be  said  that  m  the  whole 
of  the  fully-formed  tissues  so  complete  a  casting-out  or  absorption  of  tbe 
textures  takes  place  in  the  ordinary  course  of  their  nutrition.  For  in 
the  osseous,  nervous,  and  muscular  tissues,  for  example,  the  nutritive 
changes  are  undoubtedly  molecular.  The  structure  remains,  though 
the  materials  which  compose  it  are  renewed. 

It  appears,  moreover,  very  probable,  that  the  length  of  life  which 
each  part  is  to  enjoy  is  fixed  and  determinate,  though,  of  course,  in 
some  degree,  subject  to  accidents,  which  may  shorten  it,  as  sickness 
may  prevent  death  through  mere  old  age;  and  subject  to  the  ex- 
penditure of  life  in  the  exercise  of  function.  I  do  not  mean  that 
we  can  assign,  as  it  is  popularly  supposed  we  can,  the  time  that  all 
our  parts  will  last ;  nor  is  it  likely  that  all  parts  are  made  to  last  an 
equal  time,  and  then  to  be  changed.  The  bones,  for  instance,  when 
once  completely  formed,  probably  last  longer  than  the  muscles  and 
other  softer  tissues.  But  when  we  see  that  the  life  of  certain  parts 
is  of  determined  length,  whether  they  be  used  or  not,  we  may  assume, 
from  analogy,  the  same  of  nearly  all. 

For  instance,  the  deciduous  human  teeth  have  an  appointed  duration 
of  life ;  not,  indeed,  exactly  the  same  in  all  persons,  yet,  on  the  whole, 
fixed  and  determinate.  So  have  the  deciduous  teeth  of  other  animals. 
And  in  all  those  numerous  instances  of  periodical  moulting,  of  shedding 
of  the  antlers,  of  the  entire  desquamation  of  serpents,  and  of  the  change 
of  plumage  in  birds,  and  of  the  hair  in  mammalia  ;  what  means  all  this, 
but  that  these  organs  live  their  severally  appointed  times,  degenerate, 
die,  are  cast  away,  arid  in  due  time  are  replaced  by  others  ;  which  in 
their  turn  are  to  be  developed  to  perfection,  to  live  their  life  in  the 
mature  state,  and  to  be  cast  off?  We  may  discern  the  same  laws  of 
life  in  some  elementary  structures  ;  for  example,  in  the  blood- corpuscles, 
of  which  a  first  set,  formed  from  embryo-cells,  disappears  at  a  certain, 
period  in  the  life  of  the  embryo,  being  replaced  and  superseded  by  a 
second  set  formed,  probably,  from  lymph — and  chyle — corpuscles. 
And  in  these,  also,  we  may  see  an  example  of  the  length  of  life  of 
elemental  parts  being  determined,  in  some  measure,  by  their  activity  in 
function  ;  for  if  the  development  of  the  tadpole  be  retarded,  by  keeping 
it  in  a  cold,  dark,  place,  and  if,  in  this  condition,  the  function  of  the 
first  set  of  blood  corpuscles  be  slowly  and  imperfectly  discharged,  they 
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will  remain  unchanged  for  even  many  weeks  longer  than  usual ;  their 
individual  life  will  be  thus  prolonged,  and  the  development  of  the 
corpuscles  of  the  second  set  will  be,  for  the  same  time,  postponed.1 

The  force  of  these  facts  is  increased  by  the  consideration  of  the 
exact  analogy,  the  almost  identity,  of  the  processes  of  secretion  and 
nutrition  ;  for  in  no  instance  is  the  fact  of  this  limited  life  of  individual 
parts  more  clearly  shown  than  in  the  gland  cells,  by  which  periodical 
secretions  are  elaborated.  The  connecting  link  between  such  gland-cells 
and  the  most  highly  organised  parts  as  well  as  a  manifest  instance  o£ 
determinate  length  of  life  and  natural  death,  is  found  in  the  history  of 
the  ova.  These  attain  their  maturity  in  fixed  successive  periods  of  days; 
they  are  separated  (as  the  materials  of  several  secretions  are)  while 
yet  living,  and  with  a  marvellous  capacity  of  development,  if  only  they 
be  impregnated  during  the  few  days  of  life  that  remain  to  them  after 
separation ;  but  if  these  days  pass,  and  impregnation  is  not  effected, 
they  die,  and  are  cast  out  as  impotent  as  the  merest  epithelial  cell.2 

Now  from  these  cases  it  is  not  by  a  far-fetched  analogy  that  we 
assume  the  like  mortality  in  all  other  tissues,  and  that  this  is  the 
principal  source  of  impairment,  and  of  change  for  the  worse,  which 
every  part  of  the  body  has  within  itself,  even  in  the  most  perfect  state, 
and  in  the  conditions  most  favourable  to  Hfe.  And  I  may  anticipate  a 
future  subject  of  consideration,  by  saying  that  the  application  of  these 
truths  is  of  some  importance  in  practical  pathology ;  inasmuch  as  the 
results  of  this  degeneration  of  parts,  at  the  close  of  their  natural  term 
of  life,  may  be  mingled  with  the  effects  of  all  the  morbid  processes  by 
which  the  natural  nutrition  of  a  part  is  hindered  or  perverted.  Hence, 
at  least  in  part,  the  long- continuing  or  permanent  loss  of  power  in  an 
organ  (say  a  muscle)  which  has  been  disused,  or  has  been  the  seat  of 
inflammation.  This  loss  is  not  wholly  due  to  a  primary  disease  of  the 
fibre  ;  in  part,  it  is  because  the  inflammatory  process  and  the  organ- 
isation of  the  morbid  products  exclude  the  ordinary  process  of  nutrition ; 
and  the  muscular  fibres,  which  now,  in  the  ordinary  course  of  life, 
degenerate,  are  not  replaced,  or  are  imperfectly  repaired. 


«  Kirke's  Physiology,  pp.  65  and  290,  1st  ed. 

»  The  adjustment  of  the  organic  processes  according  to  laws  of  time  has  been 
more  fully  illusl  rated  by  the  author  in  a  discourse  '  On  the  Chronometry  of  Lile, 
delivered  at  the  Royal  Institution,  April  8, 1859,  an  abstract  of  winch  appeared  >n  the 
Journal  of  their  Proceedings.  The  subject  has  also  been  considered  in  the  Croonian 
Lecture  for  1857  (Proc.  Boy.  Soc.  Land.),  to  which  reference  may  bo  made  for  a  dis- 
cussion of  the  phenomena  of  nutrition,  in  the  rhythmically  act.ug  muscles,  heart, 
diaphragm,  etc. 
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Of  the  results  of  these  natural  and  unrepaired  degenerations  of 
tissues  I  shall  speak  more  hereafter.  Let  me  now  consider  the  con- 
ditions  under  which  the  repair  of  parts  thus  deteriorated  is  effected; 
for  it  is  against  the  effects  of  these  natural  deteriorations  that  the 
process  of  nutrition  in  the  adult  is  chiefly  directed  ;  and  it  appears  to 
be  by  the  disturbance  or  removal  of  certain  necessary  conditions,  more 
often  than  by  any  suspension  or  perversion  of  itself,  that  error  is  en- 
gendered in  the  process  of  formation.  And,  in  speaking  of  these  con. 
ditions  of  healthy  nutrition,  I  shall  take  leave  occasionally  to  diverge, 
even  very  far,  into  the  consideration  of  certain  points  of  interest  in  the 
general  physiology  of  the  process. 

Doubtless  the  conditions  necessary  to  the  normal  nutrition  of  parts 
are  very  many ;  but  the  chief  of  them  are  these  four : — 

1.  A  right  state  and  composition  of  the  blood  or  other  nutritive 
material. 

2.  A  regular  and  not  far  distant  supply  of  such  blood. 

3.  (At  least  in  most  cases)  a  certain  influence  of  the  nervous  system. 

4.  A  natural  state  of  the  part  to  be  maintained. 

And,  first  of  the  right  state  of  the  blood,  I  may  observe  that  I  use 
the  expression  '  right  state '  rather  than  '  purity,'  because,  if  the  latter 
be  used,  it  seems  to  imply  that  there  is  some  standard  of  composition  to 
which  all  blood  might  be  referred,  and  the  attainment  of  which  is  essen- 
tial to  health  ;  whereas  the  truth  seems  rather  to  be,  that,  from  birth 
onwards,  the  blood  and  tissues  of  each  creature  are  adapted  to  one 
another,  and  to  the  necessary  external  circumstances  of  life,  and  that 
the  maintenance  of  health  depends  on  the  maintenance  and  continual 
re-adjustment  of  the  peculiarities  on  which  this  exact  adaptation 
depends. 

The  necessity  for  this  right  or  appropriate  state  of  the  blood,  as  a 
condition  of  healthy  nutrition,  involves  of  course  the  necessity  for  the 
due  performance  of  the  blood-making  and  blood-purifying  functions  ;  it 
requires  healthy  digestion,  healthy  respiration,  healthy  excretion.  Any 
one  of  these  being  disturbed,  the  formative  process  in  a  part,  or  in  the 
whole  body,  may  be  faulty,  for  want  of  the  appropriate  material.  But, 
important  as  these  are,  we  must  not  let  the  consideration  of  them  lead 
us  to  forget  that  there  is  something  in  the  blood  itself,  which  is  at  least 
as  essential  to  the  continuance  of  its  right  and  healthy  state  as  these  are, 
and  which  is,  indeed,  often  occupied  in  correcting  the  errors  to  which 
these,  more  than  itself,  are  subject  ;  I  mean  the  power  of  assimilation 
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or  maintenance  which  the  blood  possesses,  in  and  for  itself,  as  perfectly 
and  at  least  as  independently  as  any  of  the  tissues.  By  this  it  is,  that 
notwithstanding  the  diversity  of  materials  put  into  the  blood,  and  the 
diversity  of  conditions  in  which  the  functions  ministering  to  its  for- 
mation are  discharged,  yet  the  blood  thronghout  life  retains,  in  each 
person,  certain  characters  as  pecnliar  as  those  of  his  outer  features  for 
the  continual  renewal  of  which  it  provides  appropriate  materials.  And 
by  this  assimilative  power  of  the  blood  it  is  that  the  tissues  are  contin- 
ually guarded  ;  for  by  it  many  noxious  substances  introduced  into  the 
blood  are  changed  and  made  harmless  before  they  come  to  the  tissues  ; 
nor  can  any 'substance,  introduced  from  without,  produce  disease  in  an 
organ,  unless  it  be  such  an  one  as  can  escape  the  assimilative  and  excre- 
tory power  of  the  blood  itself. 

In  this  maintenance  is  the  chief  manifestation  of  the  life  of  the  adult 
blood  ;  a  life,  in  all  essential  things,  parallel  and  concurrent  with  that 
of  the  tissues.  For  in  the  blood  we  may  trace  all  those  which  we  recog- 
nise as  signs  and  parts  of  life  in  the  solids  ;  we  watch  its  development, 
its  growth,  its  maintenance  by  the  assimilation  of  things  unlike  itself; 
we  find  it  constituting  an  adapted  purposive  part  of  the  organism ;  pos- 
sessing organic  structures  ;  capable  of  disease  and  of  recovery  ;  prone  to 
degeneration  and  to  death.  In  all  these  things  we  have  to  study  the 
life  of  the  blood  as  we  do  that  of  the  solid  tissues ;  the  life,  not  only  of 
the  structures  of  the  blood,  but  of  its  liquid  also  ;  and  as,  in  first  de- 
velopment, the  blood  and  tissues  are  made,  of  similar  materials,  in  exact 
conformity  with  one  another,  so,  through  later  life,  the  normal  changes 
of  each  concur  to  maintain  a  like  conformity  and  mutual  adaptation.  I 
cannot  now  dwell  on  these  points  ;  1  but  they  will  be  frequently  illus- 
trated in  the  following  lectures,  and  some  of  them  at  once,  in  what  I  have 
to  say,  of  the  precision  of  adjustment  in  which  the  '  right  state  '  of  the 
blood  consists. 

Notwithstanding  its  possession  of  the  capacity  of  maintenance,  the 
blood  is  subject  to  various  diseases,  in  consequence  of  which  the  nu- 
trition of  one  or  more  tissues  is  disordered.  The  researches  of  modern 
chemistry  have  detected  some  of  these  changes  ;  finding  excesses  or 
deficiencies  of  some  of  the  chief  constituents  of  the  blood,  and  detect  ing 
in  it  some  of  the  materials  introduced  from  without.  But  a  far  greater 
number  of  the  morbid  conditions  of  the  blood  consist  in  changes  from 

'  They  formed  the  Bubjoct  of  tho  course  of  Lectures  doliverod  at  tho  College  in 
1848,  an  abstract  of  part,  of  which  is  givon  by  Dr.  Kirkos  in  his  Handbook  of  Physio- 
logy, p.  63,  et  soq.  1st  od.  and  74,  6th  cd. 
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the  discovery  of  -which  the  acutest  chemistry  seems  yet  far  distant,  and 
for  the  illustration  and  discussion  of  which  we  cannot  adopt  the  facts, 
though  we  may  adopt  the  language  and  the  analogies,  of  chemistry. 
It  is  in  such  diseases  as  these  that  we  can  best  discern  how  nice  is  that 
refinement  of  mutual  influence,  how  exact  and  constant  that  adaptation 
between  the  blood  and  tissues,  on  which  health  depends. 

I  know  no  instance  so  well  adapted  to  illustrate  this  as  the  ex- 
amples of  symmetrical  diseases.    The  uniform  character  of  such  diseases 


Tig.  2. 

is,  that  a  certain  morbid  change  of  structure  on  one  side  of  the  body  is 
repeated  in  the  exactly  corresponding  part  on  the  other  side.  In  the 
hon's  pelvis,  for  example,  which  is  sketched  in  the  annexed  diagram, 
Kg.  2,  from  a  specimen  (No.  3030)  in  the  College  Museum,  multiform 
as  the  pattern  is,  in  which  the  new  bone,  the  product  of  some  disease 
comparable  with  a  human  rheumatism,  is  deposited-a  pattern  more 
complex  and  irregular  than  the  spots  upon  a  mat-there  is  not  one  spot 
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or  line  on  one  side  which  is  not  represented,  as  exactly  as  it  would  be 
in  a  mirror,  on  the  other.  The  likeness  has  more  than  Daguerreotype 
exactness,  and  was  observable  in  numerous  pairs  of  the  bcnes  similarly 
diseased. 

I  need  not  describe  many  examples  of  such  diseases.  Any  out- 
patients' room  will  furnish  abundant  instances  of  exact  symmetry  in 
the  eruptions  of  eczema,  lepra,  and  psoriasis  ;  in  the  deformities  of 
chronic  rheumatism,  the  paralyses  from  lead  ;  in  the  eruptions  excited 
by  iodide  of  potassium  or  copaiba.  And  auy  large  museum  will  con- 
tain examples  of  equal  symmetry  in  syphilitic  ulcerations  of  the  skull  ; 
in  rheumatic  and  syphilitic  deposits  on  the  tibiae  and  other  bones  ;  in 
all  the  effects  of  chronic  rheumatic  arthritis,  whether  in  the  bones,  the 
ligaments,  or  the  cartilages  ;  in  the  fatty  and  earthy  deposits  in  the 
coats  of  arteries. 

Now,  these  facts  supply  excellent  evidence  of  the  refinement  of  the 
affinities  which  are  concerned  in  the  formative  process.  Excluding, 
perhaps,  the  cases  of  congenital  defects  that  are  symmetrical,  and  some 
diseases  which  seem  to  depend  on  morbid  influence  of  the  nervous  . 
system,  it  may  be  stated,  generally,  that  symmetrical  diseases  depend 
on  some  morbid  material  in  the  blood.    Tou  may  find  the  proof  of  this 
position  in  papers  written  simultaneously  by  Dr.  William  Budd  and 
myself; 1  and  in  Dr.  Budd's  essay  you  may  find  it  nearly  demonstrated, 
by  a  masterly  discussion  of  the  subject,  that  in  most  of  these  cases,  the 
morbid  material  enters  into  combination  with  the  tissue  which  is  dis- 
eased, or  with  the  organised  product  of  the  morbid  process.    Now  the 
evident  and  applicable  truth  in  all  these  cases  is,  that  the  morbid  sub- 
stance in  the  blood,  be  it  what  it  may,  acts  upon  and  changes  only  cer- 
tain portions  of  what  we  might  suppose  to  be  all  the  very  same  tissue. 
Such  a  substance  fastens  on  certain  islands  on  the  surfaces  of  two  bones, 
or  of  two  parts  of  the  skin,  and  leaves  the  rest  unscathed :  and  these 
islands  are  the  exactly  corresponding  pieces  upon  opposite  sides  of  the 
body.    The  conclusion  is  unavoidable,  that  these  are  the  only  two  pieces 
that  are  exactly  alike  ;  that  there  was  less  affinity  between  the  morbid 
material  and  the  osseous  tissue,  or  the  skin,  or  the  cartilage,  close  by ; 
else,  it  also  would  have  been  similarly  diseased.    Manifestly,  when  two 
substances  display  different  relations  to  a  third,  their  composition 
cannot  be  identical  ;  so  that,  though  we  may  speak  of  all  bone  or  of 
,all  skin,  as  if  it  were  all  alike,  yet  there  are  differences  of  intimate  com. 


1  Mcdico-Chirurg.  Trans,  xxv. 
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position  ;  and  in  all  the  body  the  only  parts  which  are  exactly  like  each 
other,  in  their  mutual  relation  with  the  blood  are  tho3e  which  are 
symmetrically  placed  upon  the  opposite  sides.  No  power  of  artificial 
chemistry  can,  indeed,  detect  the  difference  ;  but  a  morbid  material 
can  ;  it  tests  the  parts  to  which  it  has  the  greatest  affinity,  unites  with 
these,  and  passes  by  the  rest.1 

I  might  magnify  the  wonder  of  this  truth  by  showing  how  ex- 
ceedingly small,  in  some  of  these  cases,  must  be  the  quantity  of  the 
morbid  material  existing  in  the  blood.  But  I  prefer  to  illustrate  a 
fact  which  singularly  corroborates  the  evidence,  afforded  by  symmetri- 
cal diseases,  of  the  refinement  of  the  operations  of  the  affinities,  if  we 
may  so  call  them,  between  the  blood  and  the  tissues.  The  fact  is  that 
of  certain  blood  diseases  having  '  seats  of  election.'  For  example,  in 
another  lion's  pelvis  (No.  3024),  diseased  like  that  sketched  above,  not 
only  is  the  morbid  product  just  as  symmetrical,  but  its  arrangement  is 
exactly  similar :  hardly  a  spot  appears  on  one  pelvis  which  is  not  imi- 
tated on  the  other.  And  these  are  only  examples  of  a  large  class  of 
cases  of  syphilis,  rheumatism,  and  various  skin  diseases,  of  which  the 
general  character  is,  that  the  disease  is  much  more  apt  to  effect  one 
certain  portion  of  a  bone,  or  of  the  skin,  or  of  some  other  tissue",  than 
to  attack  any  other  portion.  "We  are  all  in  the  habit  of  using  the  fact 
as  an  aid  in  diagnosis  :  but  we  may  have  overlooked  its  bearing  on  the 
physiology  of  nutrition.  It  proves  on  the  one  hand,  as  the  cases  of 
symmetrical  diseases  do,  that  the  composition  of  the  several  portions  of 
what  we  call  the  same  tissue  is  not  absolutely  identical :  if  it  were 
these  diseases  should  effect  one  part  of  a  bone  or  other  tissue  as  often 
as  another  part,  or  should  affect  all  parts  alike.  And  it  proves,  on  the 
other  hand,  a  constant  similarity,  even  an  identity  of  the  morbid  ma- 
terial on  which  each  of  these  diseases  depends,  though  it  be  produced 

e 

1  Some  of  the  differences  here  noticed  are  not  permanent,  but  may  seem  to  depend 
on  the  several  parts  of  a  bone,  or  of  the  skin,  of  a  limb  (for  example),  being  in  dif- 
ferent stages  of  development  or  degeneration.  The  symmetrical  parts  of  the  tissue, 
being  exactly  alike,  may  be  simultaneously  and  equally  affected  by  a  disease,  while 
other  parts  of  the  samo  remain  unaffected,  till,  in  the  course  of  time,  they  attain,  by 
development  or  degeneration,  the  very  same  condition  as  the  parts  first  affected. 
Then,  if  tho  morbid  material  still  exist  in  the  blood,  these  parts  also  become  diseased- 
and  so  in  succession  may  nearly  tho  whole  of  a  tissue.  This  view  agrees  very  well 
with  the  fact  that  symmetrical  diseases  often  spread,  and  so  prove  that  a  part  which 
in  one  week  or  month,  is  not  susceptible  to  the  influence  of  a  morbid  material,  may  in 
the  next,  become  as  susceptible  as  that  which  was  first  affected.  This  susceptibility 
however,  may  be  due,  not  to  normal  changes,  but  to  the  influence  which  the  diseased 
portion  of  tho  tissue  exercises  on  thoso  around  it. 
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in.  different  individuals  ;  so  that  we  may  venture  to  predict,  that  when- 
ever chemistry  shall  discover  the  composition  of  these  materials,  it  will 
be  found  as  constant  and  as  definite  as  the  composition  of  those  inor- 
ganic substances  which  the  science  has  most  successfully  scrutinised. 

Moreover,  Dr.  William  Budd  has  proved  that,  next  to  the  parts 
which  are  symmetrically  placed,  none  are  so  nearly  identical  in  com- 
position as  those  which  are  homologous.  For  example,  the  backs  of 
the  hands  and  of  the  feet,  or  the  palms  and  soles,  are  often  not  only 
symmetrically,  but  similarly,  affected  with  psoriasis.  So  are  the 
elbows  and  the  knees  ;  and  similar  portions  of  the  thighs  and  the 
arms  may  be  found  affected  with  ichthyosis.  Sometimes  also  speci- 
mens of  fatty  and  earthy  deposits  in  the  arteries  occur,  in  which  exact 
similarity  is  shown  in  the  plan,  though  not  in  the  degree,  with  which 
the  disease  affects  severally  the  humeral  and  femoral,  the  radial  and 
peroneal,  the  ulnar  and  posterior  tibial,  arteries. 

To  conclude,  these  symmetrical  diseases  with  seats  of  election, 

indicate — 

1st',  That  in  the  same  person  the  only  parts  of  any  tissue  which  are 
identical  in  composition  are,  or  may  be,  first,  those  which  occupy  sym- 
metrical positions,  on  the  opposite  sides  of  the  body ;  and  next,  those 
which  are  in  serial  homology. 

2dly,  That  the  portions  of  the  bodies  of  different  individuals  which 
are  identical,  or  most  nearly  so,  in  composition,  are  those  in  exactly 

corresponding  positions. 

my  That  even  in  different  individuals  the  specific  morbid  materials, 
on  which  many  of  the  diseases  of  the  blood  depend,  are  of  identical 
composition. 

It  would  be  foreign  to  my  purpose  to  enter  now  upon  aU  the  sub- 
jects of  interest  which  are  illustrated  by  these  cases.  I  may  refer  you 
acain  to  the  papers  already  mentioned,  especially  to  Dr.  Budd's.  For 
the  present  it  will  be  sufficient  if  I  have  pointed  out  (without  pretend- 
ing to  explain  or  describe)  the  perfect  aud  most  minute  exactness  of 
the  adaptation  which,  in  health,  exists  between  the  blood  and  all  the 
tissues  and  that  certain  inconceivably  slight  disturbances  of  this  ad- 
p  lo;  may  be  sources  of  disease.  If  this  be  admitted,  I  shall  not  ear 
to  be  xnet  with  an  objection  against  too  great  re  nemen  in ^wbat  I  shall 
Lt  say  concerning  some  of  the  means  by  which  that  ngh  state  of  the 
blood,  which  is  appropriate  to  the  healthy  nutrition  of  all  the  parts,  is 
attained  and  preserved. 
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THE  CONDITIONS  NECESSARY  TO  HEALTHY  NUTRITION. 


I  need  not  dwell  on  the  physiology  of  the  pi^ocesses  of  digestion, 
absorption,  excretion,  and  others,  which,  on  the  large  scale,  serve  in  the 
development  and  maintenance  of  the  blood.  The  admitted  doctrines 
concerning  these  I  mast  assume  to  be  well  known,  while  I  proceed 
with  the  consideration  of  those  minuter  relations  in  which  the  blood 
and  the  several  tissues  exercise  their  mutual  influence,  and  by  which 
each  is  maintained  in  its  right  state.  And,  first,  let  me  endeavour  to 
develope  a  principle,  the  germ  of  which  is  in  the  writings  of  Treviranus. 
His  sentence  is,  that  "  each  single  part  of  the  body,  in  respect  of  its 
nutrition,  stands  to  the  whole  body  in  the  relation  of  an  excreted 
substance."  1  In  other  words,  every  part  of  the  body,  by  taking  from 
the  blood  the  peculiar  substances  which  it  needs  for  its  own  nutrition, 
does  thereby  act  as  an  excretory  organ,  inasmuch  as  it  removes  from 
the  blood  that  which,  if  retained  in  it,  would  be  injurious  to  the 
nutrition  of  the  rest  of  the  body.  Thus,  he  says,  the  polypiferous 
zoophytes  all  excrete  large  quantities  of  calcareous  and  siliceous  earths. 
In  those  which  have  no  stony  skeleton  these  earths  are  absolutely  and 
utterly  excreted  ;  but  in  those  in  which  they  form  the  skeleton,  they 
are,  though  retained  within  the  body,  yet  as  truly  excreted  from  the 
nutritive  fluid  and  all  the  other  parts,  as  if  they  had  been  thrown  out 
and  washed  away.  So  the  phosphates  which  are  deposited  in  our  bones 
are  as  effectually  excreted  from  the  blood  and  the  other  tissues,  as  those 
which  are  discharged  with  the  urine. 

But  Treviranus  seems  not  to  have  apprehended  the  full  importance 
of  the  principle  which  he  thus  clearly,  though  so  briefly,  stated  ;  for  it 
admits,  I  think,  of  far  extension  and  very  interesting  application. 

1  Die  Erscheinungcn  und  Gesetze  des  organischcii  Lcbens,  li  j  p  401  Tn 
arbcle  on  hereditary  influences  in  the  Westminster  Review,  July  1856  and  inM.  'T 
on  the  Physiology  of  Ooxntnon  Life,  i.  p.  286,  Mr.  G.  H.  L^e f  states  tha   0  P 
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Its  influence  may  be  considered  in  a  large  class  of  out-growing 
tissues.  The  hair,  for  example,  in  its  constant  growth,  serves,  not 
only  local  purposes,  but  for  the  advantage  of  the  whole  body,  in  that, 
as  it  grows,  it  removes  from  the  blood  the  various  constituents  of  its 
substance  which  are  thus  excreted  from  the  body.  And  this  excretory 
office  appears,  in  some  instances,  to  be  the  only  pnrpose  which  the  hair 
serves  ;  as,  for  example,  in  the  foetus.  Thus,  in  the  foetus  of  the  seals, 
that  take  the  water  as  soon  as  they  are  born,  and,  I  believe,  in  those  of 
many  other  mammals,  though  they  are  removed  from  all  those  con- 
ditions against  which  hair  protects,  yet  a  perfect  coat  of  hair  is  formed 
within  the  uterus,  and  before,  or  very  shortly  after,  birth  this  is  shed, 
and  is  replaced  by  another  coat  of  wholly  different  colour,  the  growth 
of  which  began  within  the  uterus.  Surely,  in  these  cases,  it  is  only  as 
an  excretion,  or  chiefly  as  such,  that  this  first  growth  of  hair  serves  to 
the  advantage  of  the  individual.  The  lanugo  mt  the  human  foetus  is  an 
homologous  production,  and  must,  I  think,  similarly  serve  in  the 
economy  by  removing  from  the  blood,  as  so  much  excreted  matter,  the 
materials  of  which  it  is  composed. 

Further,  I  think,  we  may  carry  this  principle  to  the  apprehension 
of  the  true  import  of  the  hair  which  exists  in  a  kind  of  rudimental 
state  on  the  general  surface  of  our  bodies,  and  to  that  of  many  other 
permanently  rudimental  organs,  such  as  the  mammary  glands  of  the 
male,  and  others.  For  these  rudimental  organs  certainly  do  not  serve, 
in  a  lower  degree,  the  same  purposes  as  are  served  by  the  homologous 
parts  which  are  completely  developed  in  other  species,  or  in  the  other 
sex.  To  say  they  are  useless,  is  contrary  to  all  we  know  of  the  absolute 
perfection  and  all-pervading  purpose  of  Creation  ;  to  say  they  exist 
merely  for  the  sake  of  conformity  with  a  general  type  of  structure, 
seems  unphilosophical,  while  the  law  of  the  unity  of  organic  types  is, 
in  larger  instances,  not  observed,  except  when  its  observance  contributes 
to  the  advantage  of  the  individual.  Rather,  since  all  these  rudimental 
organs  must,  as  they  grow,  be  as  excretions,  we  may  believe  that  they 
serve  a  definite  purpose  in  the  economy,  by  removing  their  appropriate 
materials  from  the  blood,  and  leaving  it  fitter  for  the  nutrition  of  other 
parts  or  by  adjusting  the  balance  which  might  else  be  disturbed  by  the 
formation  of  some  other  part.  Thus  they  may  minister  to  the  self- 
interest  of  the  individual,  while,  as  if  for  the  sake  of  wonder,  beauty, 
and  perfect  order,  they  are  conformed  with  the  great  law  of  the  unity 
of  organic  types,  and  concur  with  the  universal  plan  observed  m  the 
construction  of  organic  beings. 
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And  again— the  principle  that  each  organ,  while  it  nourishes  itself, 
serves  the  purpose  of  an  excretion,  has  an  application  of  peculiar  interest 
in  the  history  of  development.  For  if  it  be  influential  when  all  the 
organs  are  already  formed,  and  are  only  growing  or  maintaining  them- 
selves, much  more  will  it  be  so  when  the  several  organs  are  successively 
forming.  At  this  time,  as  each  nascent  organ  takes  from  the  nutritive 
material  its  appropriate  constituents,  it  will  co-operate  with  the  gradual 
self-development  of  the  blood,  to  induce  in  it  that  condition  which  is 
essential,  or  most  favourable  to  the  formation  of  the  organs  next  in  order 
to  be  developed. 

The  importance  of  this  principle  will  the  more  appear  if  we  connect 
with  it  another,  equally  characteristic  of  the  minuteness  of  the  relation 
between  the  blood  and  the  tissues — namely,  that  the  existence  of  certain 
materials  in  the  blood  may  determine  the  formation  of  structures  of 
which  they  may  be  incorporated. 

This  seems  to  be  established  as  a  general  law  in  pathology,  by  the 
cases  in  which  diseased  structures  evidently  incorporate  materials  that 
had  their  origin  or  previous  existence  in  the  blood.  Such  are  most  of 
those  inoculable  and  other  blood-diseases  in  which  morbid  organisms 
are  produced;  as  vaccinia,  variola,  chancre,  glanders,  etc.  The  same 
law  may  be  made  very  probable  in  physiology  also.  For  example, 
when  one  kidney  is  destroyed  the  other  often  becomes  much  larger, 
does  double  work,  as  it  is  said,  and  the  patient  does  not  suffer  from  the 
retention  of  urine  in  the  blood ;  the  full  meaning  of  which  (a  well- 
known  fact,  and  not  without  parallel)  may  be  thus  expressed : — The 
principal  constituents  of  the  urine  are,  we  know,  ready  formed  in  the 
blood,  and  are  separated  through  the  kidneys  by  the  development, 
growth,  and  discharge  of  the  contents  of  the  renal  cells  in  which  they 
are  for  a  time  included.  Now,  when  one  kidney  is  destroyed,  there 
must  for  a  time  be  an  excess  of  the  constituents  of  urine  in  the  blood  ; 
for  since  the  separation  of  urine  is  not  mere  filtration,  the  other  kidney 
cannot  at  once,  and  without  change  of  size,  discharge  a  double  quantity. 
What,  then,  happens  ?  The  kidney  grows ;  more  renal  cells  develope, 
and  discharge,  and  renew  themselves ;  in  other  words,  the  existence  of 
the  constituents  of  the  urine  in  the  blood  that  is  carried  to  every  part 
determines  the  formation  of  the  appropriate  renal  organs  in  the  one 
appropriate  part  of  the  body. 

An  analogous  fact  is  furnished  by  the  increased  formation  of 
adipose  tissue  in  consequence  of  the  existence  of  abundant  hydro-carbon 
principles  in  the  blood.    Another,  bearing  on  the  same  point,  though 
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not  admitting  of  definite  description,  is  the  influence  exercised  by 
various  diets  in  favouring  the  especial  growth  of  certain  tissues  as  the 
muscles,  the  bones,  the  hair,  the  wool.  Similar  facts  are  yet  more 
evident  in  the  cultivation  of  vegetables,  to  which  various  materials  are 
supplied,  in  the  assurance  that  certain  corresponding  tissues  will  be 
consequently  formed.  And  an  evident  illustration  of  the  same  principle 
is  in  the  abundant  formation  of  fruit  on  a  branch  in  which  the  matured 
sap  has  been  made  to  accumulate  by  ringing. 

I  add  again,  on  this  point,  as  ou  a  former  one,  that  the  case  as 
concerning  nutrition  is  remarkably  corroborated  by  the  observation  of 
similar  facts  in  instances  of  secretions.  Thus,  the  excesses  of  albuminous 
materials  taken  in  food,  if  they  be  not  incorporated  in  the  more  highly 
organised  tissues,  are  excreted,  that  is,  they,  or  the  materials  into  which 
they  are  transformed,  enter  into  the  construction  of  the  transient  tissue 
of  the  kidney  or  some  excretory  organ.  The  constituents  of  food, 
plainly  as  they  influence  the  quantity  and  quality  of  milk,  do  so  only 
by  affecting,  after  their  admission  into  the  blood,  the  formation  of  the 
transient  parts  of  the  mammary  gland-tissue.  Medicines,  such  as 
diuretics,  that  are  separated  from  the  body  by  only  certain  organs, 
are,  for  a  time,  we  must  believe,  incorporated  in  the  tissues  of  those 
organs. 

These  facts  seem  enough  to  make  highly  probable  the  principle  I 
mentioned — namely,  that  the  existence  of  certain  materials  in  the  blood 
may  determine  the  formation  of  structures  into  the  composition  of 
which  those  materials  may  enter.  At  anyrate,  they  make  it  nearly 
certain  for  the  more  lowly  organised  tissues,  and  for  the  products  of 
disease  ;  and  hence,  by  analogy,  we  may  assume  it  for  the  other  tissues. 
Even  for  the  highest,  we  may  safely  hold  that  a  necessary  condition  of 
their  formation  is  this  previous  existence  of  the  peculiarly  appropriate 
materials  in  the  blood. 

Now  if  "we  combine  these  two  principles — first,  that  the  blood  is 
definitely  altered  by  the  abstraction  of  every  material  necessary  for  the 
nutrition  of  a  part,  and  secondly,  that  the  existence  of  certain  materials 
in  the  blood  induces  the  formation  of  corresponding  tissues,  we  may 
derive  from  them  some  very  probable  conclusions  bearing  on  the 
questions  before  us.  First,  we  may  conclude  that  the  order  in  which 
the  several  organs  of  the  body  appear  in  the  course  of  development, 
while  it  is  conformable  with  the  law  of  imitation  of  the  parent,  and 
with  the  law  of  progressive  ascent  towards  the  higher  grade  of  being, 
is  yet  in  part,  and  in  this  more  directly,  the  result  of  necessary  and 
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successive  consequences ;  the  formation  of  one  organ,  or  series  of 
organs,  inducing  or  supplying  a  necessary  condition  for  the  formation 
of  others,  hy  the  changes  successively  produced  in  the  composition  of 
the  blood,  or  other  nutritive  material.  In  other  words,  we  may  hold, 
in  accordance  with  these  principles,  that  the  development  of  each  organ, 
or  system,  co-operating  with  the  self-development  of  the  blood,  prepares 
it  for  the  formation  of  some  other  organ  or  system,  till,  by  the  successive 
changes  thus  produced,  and  by  its  own  development  and  increase,  the 
blood  is  fitted  for  the  maintenance  and  nutrition  of  the  completed 
organism. 

Secondly,  I  think  that  these  principles  may  be  applied  to  individual 
instances.  They  may  suggest  that  certain  organs  stand,  in  their  nu- 
trition, in  a  complemental  relation  to  each  other  •  so  that  neither  of 
them  can  be  duly  formed  or  maintained  in  healthy  structure,  unless  the 
right  condition  of  the  blood  be  induced  and  preserved  by  the  formation 
of  the  other. 

It  is,  of  course,  very  difficult,  or  even  impossible,  to  find  instances 
by  which  this  theory  of  complemental  nutrition  can  be  proved  ;  while, 
really,  we  neither  know  exactly  what  materials  are  necessary  for  the 
formation  of  any  organ,  nor  have  the  means  of  detecting  the  presence 
of  more  than  a  very  few  of  them  in  the  blood.  It  is  very  well  in  the 
discussion  of  certain  parts  of  physiology  to  say,  for  instance,  that  a 
muscle  mainly  consists  of  a  material  like  fibrine ;  but  when  we  are  con- 
sidering the  physiology  of  the  formation  of  organs,  we  must  remember 
that  in  every  muscular  fibre  there  are  at  least  three  different  com- 
pounds— those  of  the  sarcolemma,  of  the  nucleus,  and  of  the  fibril ; 
that  these  are  all  equally  essential  to  the  formation  of  the  fibre,  and 
that  we  know  not  the  composition  of  any  one  of  them,  nor  could  detect 
the  absence  of  any  one  of  them  from  the  blood,  though  the  result  of 
that  absence  might  be  to  render  the  formation  of  a  muscular  fibre  im- 
possible. 

But,  though  it  may  lack  direct  evidence,  the  theory  seems,  in  itself, 
probable ;  and  there  are  many  facts  which  we  can  explain  by  it  so  well 
that  they  become  evidence  for  it — which  facts,  moreover,  are  fair  sub- 
jects for  theoretical  explanation,  since,  I  believe,  they  are  admitted  to 
be  as  yet  wholly  unexplained. 

Among  these  is  the  general  fact  that  a  great  change  in  nutrition 
rarely  takes  place  in  one  organ  at  a  time,  but  usually  affects  simul- 
taneously two  or  more  parts,  between  whoso  nutrition  there  is  a  mani- 
fest and  constant  connection,  although  there  is  little  or  no  relation 
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between  their  external  functions.  Such,  to  take  an  instance  froin  a 
large  class,  is  the  connection  between  the  growth  of  various  appendages 
of  bhe  integuments,  and  the  development  or  maintenance  of  the  genital 
organs.  This  appears  to  be  a  general  rule.  The  growth  of  the  beard 
at  the  period  of  puberty  in  man,  with  which  we  are  so  familiar,  is  more 
instructively  represented  in  many  animals — especially  in  birds.  In 
these,  as  you  know,  at  the  approach  of  every  breeding  time,  the  genital 
organs  begin  to  develope  themselves  for  the  season,  as  in  man  they  do 
for  the  whole  time  of  vigorous  life.  And  commensurately  with  this 
development  the  plumage  (especially  in  the  male  bird)  becomes  brighter 
and  more  deeply  coloured,  both  by  the  growth  of  new  feathers  and  by 
the  addition  of  colour  to  the  old  ones.  The  height  and  perfection  of 
the  plumage  are  coincident  with  the  full  development  and  activity  of 
the  reproductive  organs  ;  but,  as  in  man,  when  the  development  of  the 
genital  organs  is  prevented,  that  of  the  beard  and  all  the  other  external 
sexual  characters  is,  as  a  consequence,  hindered  ;  so  in  birds,  when  the 
breeding  season  ends,  and  the  sexual  organs  pass  gradually  into  their 
periodic  atrophy  at  once  the  plumage  begins  to  assume  the  paler  and 
more  sober  colours  which  characterise  the  barrenness  of  winter. 

So  it  is  also,  at  least  in  certain  instances,  in  the  mammalia,  of  which 
we  have  interesting  evidence  in  the  history  of  specimens  presented  to 
the  museum  of  the  college  by  Sir  Philip  Egerton.  These  show  that 
if  a  buck  be  castrated  while  his  antlers  are  growing  and  still  covered 
with  the  velt,  their  growth  is  checked,  they  remain  as  if  truncated,  aud 
irregular  nodules  of  bone  project  from  their  surfaces.  Or  if  the  castra- 
tion be  performed  when  the  antlers  are  full-grown,  these,  contrary  to 
what  Redi  said,  are  shed  nearly,  as  usual,  at  the  end  of  the  season,  but 
in  the  next  season  only  a  kind  of  low  conical  stumps  are  formed  in  the 
place  of  antlers.1 

I  need  not  multiply  examples  ;  it  is  a  general  fact  that  the  develop- 
ment and  activity  of  the  reproductive  organs  have,  as  a  consequence, 
or  as  a  necessary  coincidence,  a  peculiar  development  and  active  growth 
or  nutrition  of  certain  other  structures ;  which  structures,  therefore, 
form  the  external  sexual  characters,  though  their  external  functions 
stand  in  no  apparent,  often  in  no  conceivable,  connection  with  the 
generation  of  the  species.  The  fact  is  not  hitherto  explained  ;  it  is  ex- 
plicable on  the  theory  of  complemental  nutrition,  by  believing  thai  (lie 

1  This  formation  of  imperfect  antlers  may  depond  on  the  accessory  organs  of  repro- 
duction being  developed;  for  these  would  not  noccssarily  fail  to  ho  developed  becauso 
the  tosticlos  wero  extirpated. 
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materials  which,  in  the  formation  of  these  organs  of  external  sex aal 
character,  are  removed  from  the  blood,  leave  or  maintain  the  blood  m 
the  state  necessary  for  the  further  development,  growth,  and  active 
function  of  the  proper  sexual  or  reproductive  organs.  In  other  words, 
I  would  say  that  where  two  or  more  organs  are  thus  manifestly  con- 
nected in  nutrition,  and  not  connected  in  the  exercise  of  any  external 
office,  their  connection  is  because  each  of  them  is  partly  formed  of  ma- 
terials left  in  the  blood  on  the  formation  of  the  other  ;  and  each,  at  the 
same  time  that  it  discharges  its  own  proper  and  external  office,  mam- 
tains  the  blood  in  the  condition  most  favourable  to  the  formation  of  the 

other.  .  j. 

If  this  theory  be  admissible  we  may  find  through  it  the  meaning  of 
the  commensurate  development  and  nutrition  of  many  other  organs, 
which  in  their  external  functions  appear  unconnected.  Such  are  the 
concurrent  development  and  activity  of  the  thymus  gland  and  the  air- 
breathing  organs  during  the  body's  growth;  of  the  thyroid  gland  and 
the  brain  (instances  of  commensurate  development  cited  by  Mr.  Simon)1 
of  the  spleen  and  pancreas  (as  pointed  out  by  Professor  Owen)  ;  and, 
I  would  add,  of  the  embryo  and  the  mammary  gland  ;  for  the  same 
theory  may  hold  true  concerning  the  formation  of  certain  organs  which 
are,  finally,  connected  in  their  external  functions. 

In  these,  and  other  like  cases,  I  think  it  will  be  hereafter  proved 
that  the  several  organs  are  in  their  nutrition  complements!,  that  the 
formation  of  each  leads  to  the  production  of  some  material  necessary 
for  the  construction  of  the  other  ;  and  that,  as  we  may  be  sure  of 
Treviranus'  law  in  general— that  each  organ  of  the  body,  while  it  nou- 
rishes itself,  is  in  the  character  of  an  excretion,  towards  all  the  rest- 
so  we  may  believe,  more  particularly,  that  certain  organs  are  mutually 
as  excretions  from  each  other.2 

But,  thirdly,  if  there  be  any  probability  in  the  principles  I  have 
endeavoured  to  illustrate,  they  must  deserve  careful  consideration  m 
the  pathology  of  the  blood.    I  shall  have  to  illustrate  them  in  this  view 

1  Essay  on  the  Thymus  Gland;  and  Philosophical  Transactions,  1814,  part  ii. 

2  Many  of  the  phenomena,  for  which  the  above  theory  is  offered  as  an  explanation, 
would  ho  doubtless  looked  upon  by  Mr.  Darwin,  in  conformity  with  his  views  of  the 
origin  of  species,  as  duo  to  hereditary  transmission ;  many  structures  being  retained 
by  hereditary  transmission  through  many  generations  after  they  have  ceased  to  have  a 
direct  rolation  to  the  habits  of  lifo  of  each  species.  But,  as  has  boon  pointed  out  by 
Professor  Rolleston  in  an  able  article  in  the  Natural  History  Beview,  1861,  p.  484,  all 
of  tho  above  instances  cannot,  be  brought  under  that  head,  and  the  explanation  given 
in  tho  text  seems  wa  rranted  l>y  tho  present  stato  of  our  knowledge. 


24  CONDITIONS  NECESSARY  TO 

in  future  lectures.  At  present  I  will  only  suggest  that  if  each  part  in 
its  normal  nutrition  is  as  an  excreting  organ  to  the  rest,  then  the  ces- 
sation or  perversion  of  nutrition  in  one  must,  by  no  vague  sympathy, 
but  through  definite  change  in  the  condition  of  the  blood,  affect  the 
nutrition  of  the  rest,  and  be  thus  the  source  of  '  constitutional  distur- 
bance.' If,  in  health,  there  be  such  a  thing  as  complemental  nutrition, 
it  must,  in  disease,  be  the  source  of  many  sympathies  in  nutrition  be- 
tween parts  which  are  not  specially  connected  through  the  nervous  sys- 
tem. If  the  condition  of  the  blood  can,  in  favourable  circumstances, 
determine  the  formation  of  organisms  incorporating  its  materials,  we 
may  study  the  characteristic  structures  of  specific  diseases  as  the  evi- 
dences of  corresponding  conditions  of  the  blood,  and  as  organs  which, 
by  removing  specific  materials  from  the  blood,  affect  its  whole  consti- 
tution, and  either  restore  its  health  or  produce  in  it  secondary  morbid 
changes. 

The  extent  of  application  that  these  principles  admit  of  will,  I  trust, 
justify  the  distance  to  which  I  may  seem  to  have  diverged  from  my 
starting-point.  Let  me  now  return  to  it,  and  remind  you  that  this  long 
discussion  grew  out  of  the  consideration  of  the  first  condition  necessary 
for  healthy  nutrition — namely,  the  right  state  of  the  blood ;  a  state  not 
to  be  described  merely  as  purity,  but  as  one  of  exact  adaptation  to  the 
peculiar  structure  and  composition  of  the  individual ;  an  adaptation  so 
exact  that  it  may  be  disturbed  by  the  imperfect  nutrition  of  a  single 
organ,  and  that  for  the  maintenance  of  it,  against  all  the  disturbing 
forces  of  the  outer  life  of  the  body,  nothing  can  suffice  except  continual 
readjustment  by  the  assimilative  power  of  the  blood  itself. 

The  second  condition  of  which  I  spoke  as  essential  to  the  healthy 
process  of  nutrition  is — 

A  regular  supply  of  appropriate  Blood  in  or  near  the  part  to  be 
nourished. 

The  proofs  of  the  necessity  of  this  condition  must  be  familiar  to  all. 
Instances  will  at  once  occur  to  your  minds  in  which  too  little  blood 
being  sent  to  a  part  it  has  suffered  atrophy  or  degeneration ;  others  in 
which  the  supply  being  wholly  cut  off,  mortification  has  ensued  ;  others 
in  which  the  blood,  being  stagnant  in  a  part,  has  not  efficiently  contri- 
buted to  its  nutrition. 

If  I  can  give  any  interest  to  this  part  of  the  subject,  it  is  only  by 
adducing  interesting  examples  of  the  fact.  Reserving  for  future  lectures 
the  examples  of  merely  diminished  and  of  perverted  nutrition,  I  will 
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mention  now  only  some  of  the  specimens  in  the  Museums  I  have  chiefly 
studied,  which  illustrate  how  the  process  of  nutrition  is  wholly  stopped 
by  the  absence  or  deficiency  of  fresh  blood. 

One  of  Mr.  Swan's  donations  to  the  College  Museum  (No.  1821) 
is  the  larynx  of  a  man  who,  while  in  low  health,  cut  his  throat,  and 
suffered  so  great  a  loss  of  blood  that  the  nutrition  became  impossible  in 
one  of  those  parts  to  which  blood  is  with  most  difficulty  sent ;  before 
he  died,  his  nose  sloughed. 

The  case  is  like  one  which,  you  may  remember,  is  recorded  by  Sir 
Benjamin  Brodie.1  A.  medical  man  wished  to  be  bled,  in  a  fit  of 
exceeding  drunkenness  ;  and  some  one  bled  him— bled  him  to  three 
pints.  He  became  very  ill,  and  next  day  both  his  feet  were  mortified 
from  the  extremities  of  the  toes  to  the  instep. 

A  specimen  (No.  141),  presented  by  Mr.  Guthrie,  exhibits  a  mor- 
tified, i.e.  a  completely  unnourished  leg,  from  a  case  in  which  the 
femoral  artery  was  obliterated  near  the  groin,  through  disease  of  its 
coats.  The  leg  was  amputated  by  Mr.  Guthrie,  with  justifying  success ; 
for  the  stump,  though  cut  at  some  distance  below  the  obliteration  of 
the  artery,  did  not  slough ;  the  collateral  circulation  was  sufficient  for 
its  nutrition  ;  and  the  patient,  an  elderly  lady,  died  only  of  exhaustion. 

For  a  similar  and  very  rare  example  of  sloughing  after  the  obli- 
teration of  a  main  artery,  I  may  refer  to  the  case  described  by  Mr. 
Vincent,  of  a  large  slough  in  the  very  substance  of  one  of  the  hemi- 
spheres of  the  cerebrum,  in  consequence  of  a  wound  of  the  supplying 
common  carotid, — a  wound  made  with  a  tobacco-pipe  thrust  into  the 
bifurcation  of  the  carotid,  and  nearly  closing  its  channel.2 

A  specimen  in  the  Museum  of  St.  Bartholomew's  Hospital  (Series 
i.  134),  exhibits  an  instance  of  dry  gangrene,  occurring  in  very  unusual 
circumstances.  A  woman,  48  years  old,  died,  under  the  care  of  Mr. 
Earle,  having  received  some  injury  of  the  femur  eighteen  months  before 
death.  Whether  it  were  a  fracture,  or,  indeed,  what  it  was,  cannot 
now  be  said  ;  but  the  injury  was  followed  by  enlargement  of  that  por- 
tion of  the  wall  of  the  femur  with  which  the  artery  and  vein  are 
nearly  in  contact,  as  they  pass  through  the  sheath  of  the  triceps  adduc- 
tor muscle.  At  this  part,  then,  the  vein  is  compressed,  and  the  artery, 
though  not  distinctly  compressed,  appears  to  have  been  hindered  from 
enlarging.  The  consequence  was  dry  gangrene  of  the  leg,  which  slowly 
destroyed  life,  and  which  had  no  other  apparent  cause  than  this. 

1  Lectures  on  Pathology  and  Surgery,  p.  350. 

2  Medico- Chiruryiral  Transactions,  xxix.  p.  38. 
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And,  lastly,  let  me  refer  to  two  specimens,  which  are  as  interesting 
in  the  history  of  surgery  as  in  pathology.  One  is  a  tibia  and  fibula, 
the  lower  ends  of  which,  together  with  the  whole  foot,  perished  in 
consequence  of  the  obstruction  of  the  circulation  by  an  aneurism  in 
the  ham.  It  is  an  Hunterian  specimen  in  the  College  Museum  (No.  710) ; 
and  surely  we  may  imagine  that  sometimes  Mr.  Hunter  would  contem- 
plate it  with  pride  to  think  how  rare  such  things  would  be  in  after  times. 
In  strong  contrast  is  this  other  specimen :  the  limb  of  a  man  who  once 
had  an  aneurism,  like  the  one  which  in  the  former  case  was  so  destruc- 
tive, and  on  whom  Hunter  was  permitted  to  confer  fifty  years  of  healthy 
life  by  his  operation  of  tying  the  artery  at  a  distance  from  the  diseased 
part.  The  College  Museum  (3472  a.)  owes  this  rare  specimen  and 
most  interesting  relic  to  the  zeal  of  Mr.  Wormald.  The  patient  was  the 
fourth  on  whom  Mr.  Hunter  performed  his  operation.  He  was  thirty- 
six  years  old  at  the  time  ;  and  though  the  tumour  was  not  large,  yet  the 
whole  leg  was  swollen,  the  veins  were  turgid,  and  he  was  exhausted, 
and  in  such  bad  health,  that  the  case  seemed  desperate ;  but  he  re- 
covered, and  lived,  as  I  have  said,  fifty  years.  The  artery  was  tied  in 
the  sheath  of  the  triceps  muscle  ;  and  in  this  operation,  for  the  first 
time,  Mr.  Hunter  did  not  include  the  vein  in  the  ligature.  He  thus 
diminished  exceedingly  the  danger  of  the  defective  supply  of  arterial 
blood.  The  preparation  shows  the  whole  length  of  the  artery  oblite- 
rated from  the  origin  of  the  profunda  to  that  of  the  anterior  tibial,  and 
the  aneurismal  sac,  even  after  fifty  years,  not  yet  removed,  but  re- 
maining as  a  hard  mass  like  an  olive.1 

Now,  the  supply  of  appropriate  blood,  of  which  these  specimens 
prove  the  necessity,  must  be  in  or  near  the  part  to  be  nourished.  We 
cannot  exactly  say  how  near  it  must  be,  but,  probably,  all  that  is 
necessary  is,  that  the  nutritive  material  should  admit  of  being  imbibed 
in  sufficient  quantity  into  the  substance  of  the  part.  For  imbibition 
must  be  regarded  as  the  means  by  which  all  parts  supply  themselves 
with  nutritive  matter  ;  thus  deriving  it  from  the  nearest  bloodvessels, 
and  the  bloodvessels  themselves  being  only  the  channels  by  which  bhe 
materials  are  brought  near.  The-  bloodvessels  thus  serve  alike  for  the 
nutrition  of  the  vascular,  and,  as  we  call  them,  the  non-vascular  parts, 
the  difference  between  which  parts,  in  this  regard,  is  really  very  little. 
For  in  both  cases  the  bloodvessels  lie  outside  the  textures  to  which 

'  The  enso  is  in  tho  Transactions  of  a  Socioty  for  tho  improvement  of  Medical  and 
Surgical  Knowledge,  i.  p.  138  ;  and  in  Hunter's  Works,  iii.  p.  604. 
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they  convey  tbe  nutritive  fluid,  and  though,  in  the  vascular  parts, 
this  fluid  is  carried  in  streams  into  their  interior,  whilst  in  the  non- 
vascular it  flows  only  on  or  near  the  surface,  yet,  in  both  alike,  the 
parts  to  be  nourished  have  to  imbibe  the  nutritive  fluid,  and  the  business 
of  formation  is  outside  the  vessels.    The  distance  between  the  blood- 
vessels and  the  textures  in  the  two  cases  is  thus  simply  a  difference  of 
degree.    Thus  in  a  highly  vascular  glandular  organ,  e.g.  a  salivary 
gland,  the  bloodvessels  are  separated  from  the  active  secreting  cells 
merely  by  the  thin  limiting  membrane  of  the  gland-vesicles.     In  a 
muscle,  again,  whilst  the  fibrils  at  the  periphery  of  a  fibre  are  separated 
from  the  bloodvessels  only  by  the  thickness  of  the  sarcolemma,  those 
in  the  very  centre  are  removed  to  a  greater  distance  from  them.    In  the 
osseous  tissue,  when  it  exists  in  thin  layers,  as  in  the  lachrymal  and 
turbinated  bones,  the  bloodvessels  do  not  pass  into  the  interior,  but  lie 
in  the  mucous  membrane  on  the  surface.    On  the  other  hand,  when  it 
exists  in  masses,  as  in  the  stronger  bones,  bloodvessels  run  into  the 
Haversian  canals  in  its  substance.    Thus  the  same  tissue  yields  an 
illustration  of  a  vascular  and  non-vascular  texture.    In  both  forms  of 
the  tissue  the  mode  in  which  the  nutriment  is  obtained  is  the  same  ;  in 
both,  the  vessels  are  at  some  distance  from  the  texture.    In  adaptation 
to  its  density,  and  consequent  comparative  impermeability,  the  osseous 
tissue  possesses  a  peculiar  system  of  canals  and  spaces,  termed  canali- 
culi  and  lacunas,  in  the  latter  of  which,  as  Mr.  Goodsir 1  was  the  first  to 
show,  a  soft,  nucleated  substance  is  situated.    The  lacuna?  communicate 
not  merely  with  each  other,  but  with  the  Haversian  canals  in  which  the 
bloodvessels  lie.    Nutritive  material,  derived  from  the  blood,  readily 
permeates  this  soft  protoplasm,  and  is  brought  into  close  relation  with 
the  ultimate  osseous  texture.    In  the  dentine  of  a  tooth  a  corresponding 
system  of  canals,  the  dentine  tubes,  occupied  as  was  shown  by  Professor 
Owen2  and  Mr.  Tomes,3  by  delicate  prolongations  of  the  tooth-pulp, 
convey  the  nutritive  material  not  only  to  the  ivory  itself,  but  to  the 
enamel  and  tooth  bone. 

The  non-vascular  epidermis,  again,  though  no  vessels  pass  into  its 
substance,  imbibes  nutritive  matter  from  those  which  lie  in  the  sub- 
jacent cutis  and  maintains  itself  and  grows.  Cartilage,  similarly,  is 
nourished  by  the  bloodvessels  of  the  perichondrium  and  the  adjacent 

1  Anatomical  and  Pathological  Observations,  1845.  Anatomical  Memoirs,  ii.  p.  162  ; 
Edinburgh,  1868. 

2  Article  '/Teeth,'  Cyclopedia  of  Anatomy  and  Physiology,  p.  929. 
'  Vroc.  Roy.  Soc.  London,  March  13,  1856. 
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bone.  The  cornea,  crystalline  lens,  vitreous  Humour,  peripheral  part  of 
the  umbilical  cord,  are  still  more  strongly  marked  examples  of  non- 
vascular parts.  In  most  of  these,  as  well  as  in  fully  formed  tendon,  a 
system  of  cells,  the  connective  tissue  corpuscles  has  been  of  late  years 
described  by  Virchow  and  others,  formed  apparently  of  soft  nucleated 
protoplasm,  which  probably,  like  the  lacuna?  and  canaliculi  of  bone, 
serve  to  imbibe  and  transmit  through  their  processes  nutritive  matrrial 
to  the  more  intimate  parts  of  the  texture. 

This  mode  of  nutrition  by  imbibition  in  all  the  forms  of  tissue  is 
worth  remembering,  else  we  cannot  understand  how  the  non-vascular 
tissues,  such  as  the  cornea,  the  hair,  the  articular  cartilages,  and  the 
various  cuticles,  should  be  liable  to  diseases  proper  to  themselves, 
primarily  and  independently.  And  except  by  thus  considering  the  sub- 
ject, we  shall  not  be  clear  of  the  error  and  confusion  which  result  from 
speaking  of  the  '  action  of  vessels,'  as  if  the  vessels  really  made  and  un- 
made the  parts.  We  have  no  knowledge  of  the  vessels  as  anything 
but  carriers  of  the  materials  of  the  nutrition  to  and  fro.  They  only 
convey  and  emit  the  '  raw  material ;  '  it  is  made  up  in  the  parts,  and 
in  each  after  its  proper  fashion.  The  real  process  of  formation  of 
tissues  is  altogether  extra- vascular,  even,  sometimes,  very  far  extra- 
vascular  ;  and  its  issue  depends  in  all'cases  chiefly,  and  in  some  entirely, 
on  the  affinities  (if  we  may  so  call  them)  between  the  part  to  be 
nourished  and  the  nutritive  fluid. 

The  third  condition  essential  to  the  healthy  nutrition  of  parts  is  a 
certain  influence  of  the  Nervous  System.  It  may  be  held,  I  think, 
that  in  the  higher  vertebrata  some  nervous  force  is  habitually  exercised 
in  the  nutrition  of  all  the  parts  in  or  near  which  nerves  are  distributed  : 
and  that  it  is  exercised,  not  merely  in  affecting  or  regulating  the  size 
of  the  bloodvessels  of  the  part,  but  with  a  more  direct  agency,  as 
being  one  of  the  forces  fhat  concur  in  the  formative  process. 

Of  late  years  a  current  of  opinion  has  run  against  the  belief  of 
this  and  of  those  who  admit  some  influence  of  the  nervous  system 
upon  the  nutrition  of  parts,  many  do  it,  as  it  were,  grudgingly  and 
doubtfully.2  They  hold  that  at  most  the  influence  is  exercised  only  in- 
directly, through  the  power  which  the  nervous  system  has  of  affecting 

1  This  could  bo  justly  said  in  1853  and  oven  in  18G3,  when  the  first  and  second 
editions  of  thoso  lectures  were  published.  In  1869  tho  current  of  opinion  is  reversed, 
and  disturbances  of  nerve-force  seem  to  many  the  great  agents  in  pathology. 

2  Virchow,  Cellular  Pathologic,  lecture  xiv. 
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the  size  of  the  bloodvessels ;  or  that  the  nervous  system  influences  only 
the  degree  without  affecting  at  all  the  mode  of  nutrition  in  a  part. 

One  chief  argument  against  the  belief  that  the  nervous  force  has  a 
direct  and  habitual  influence  in  the  nutritive  process  is,  that  in  plants, 
in  the  early  embryo,  and  in  the  lowest  animals,  in  which  no  nervous 
system  is  developed,  all  their  nutrition  goes  on  well  without  it.  But 
this  is  no  proof  that  in  animals  which  have  a  nervous  system,  nutrition 
is  independent  of  it ;  rather,  even  if  we  had  no  positive  evidence,  we 
mio-ht  assume  that  in  ascending  development,  as  one  system  after 
another  is  added  or  increased,  so  the  highest  of  all,  the  nervous  system 
would  be  inserted  and  blended  in  a  more  and  more  intimate  relation 
with  all  the  rest.  This  would  indeed  be  only  according  to  the  general 
law,  that  the  inter-dependence  of  parts  augments  with  their  develop- 
ment :  for  high  organisation  consists  not  in  mere  multiplication  or  di- 
versity of  independent  parts,  but  in  the  intimate  combination  of  many 
parts  in  mutual  maintenance. 

Another  argument  implies  that  the  nervous  force  can  manifest  itself 
in  nothing  but  impressions  on  the  mind,  and  in  exciting  muscular  con- 
traction. So  limited  a  view  of  the  convertibility  of  nervous  force  is 
such  an  one  as  the  older  electricians  would  have  held,  had  they  main- 
tained that  the  only  possible  manifestations  of  electricity  were  the  at- 
tractions and  repulsions  of  light  bodies,  or  that  the  electric  force  could 
never  be  transformed  into  magnetism,  chemical  action,  or  heat.  We 
are  too  much  shackled  with  these  narrow  dogmas  of  negation.  The 
evidence  of  the  correlation  and  mutual  convertibility  of  the  physical 
forces — of  the  transformation  of  energy — might  lead  us  to  anticipate  a 
like  variety  of  modes  of  manifestation  for  the  nervous  and  other  forces 
exercised  in  the  living  body.1  We  might  anticipate,  too,  that,  as  the 
nervous  force  has  its  origin  in  the  acts  of  nutrition  by  which  the  nerve- 
substance  is  formed,  so  by  reciprocal  action  its  exercise  might  affect  the 
nutritive  acts.  As  (for  illustration's  sake)  the  completed  blood  affects 
all  the  processes  by  which  itself  was  formed,  so,  we  might  suppose, 
would  the  nervous  force  be  able  to  affect  all  the  acts  of  which  itself  is 
the  highest  product. 

But  we  need  not  be  content  with  these  probable  deductions  con- 
cerning the  direct  influence  of  the  nervous  force  on  the  nutritive 
process.  The  facts  bearing  on  the  question  are  sufficient  for  the 
proof. 

And  first  we  may  consider  the  influence  exercised  by  the  nervous 
1  For  references  to  the  works  on  this  subjoct,  soo  note,  p.  46. 
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system  on  the  bloodvessels  of  a  part.  The  well-known  observations  of 
Bernard,  which  have  received  additional  elucidation  from  the  experi- 
ments of  Waller,  Budge,  Brown-Sequard,  Schiff,  Wharton  Jones  and 
Lister,  prove  that  division  of  the  sympathetic  nerve  of  a  part  is  follow- 
ed by  enlargement  of  the  bloodvessels,  a  more  rapid  flow  of  blood,  in- 
creased redness,  and  temperature  of  that  part.  Again,  irritation  of  the 
same  nerve  produces  contraction  of  the  bloodvessels,  pallor,  and  di- 
minished temperature  of  the  part. 

But  the  influence  of  the  nervous  system  in  nutrition  is  not  limited 
to  that  which  it  may  thus  indirectly  exercise  through  the  medium  of 
the  bloodvessels  on  the  supply  of  blood.    Indeed,  some  of  Bernard's 
and  other  experiments  show  that  parts  whose  bloodvessels  are  thus 
paralysed,  retain  with  little  change  their  normal  structure  ;  and  obser- 
vations have  been  made  which  afford  evidence  that  the  nervous  system 
may  exert  a  direct  influence  on  the  proper  tissues  of  a  part.  Amongst 
the  most  important  facts  which  may  be  adduced  in  support  of  this  im- 
mediate action,  are  the  very  striking  experiments  of  Professor  Lister,1 
on  the  cutaneous  pigmentary  system  of  the  frog,  in  which  the  pigment 
is  contained  in  radiated  cells.    When  the  nerves  proceeding  to  a  part 
of  the  body  were  divided,  the  pigment  in  the  same  region  became 
diffused  throughout  the  processes  of  the  various  cells,  and  the  skin  as- 
sumed a  dark  tint ;  a  condition  which  is  comparable  with  the  dilatation 
of  the  bloodvessels  after  division  of  the  sympathetic  nerves.    But  when 
the  nerves  were  irritated,  then  concentration  of  the  pigment  took  place 
and  pallor  of  the  skin  was  produced,  a  result  which  is  analogous  with 
the  contraction  of  the  muscular  fibres  in  the  walls  of  the  vessels,  after 
irritation  of  the  sympathetic  nerve. 

The  value  of  these  facts  is  strengthened  by  the  consideration  of  the 
manifold  and  distinct  influences  of  the  nervous  force  upon  secretion,  for 
the  process  of  secretion  is  so  essentially  similar  to  that  of  nutrition,  that 
whatever  can  be  proved  of  the  method  of  one,  might  be  inferred  for 
that  of  the  other.  By  the  experiments  of  Ludwig,  Bernard,  Bidder,' 
and  other  physiologists,  the  nerves  have  been  shown  to  influence  the 
quantity  of  secretion  formed  in  glands.  By  irritating  the  .owes  pass- 
L  to  the  lachrymal  and  salivary  glands,  the  secretion  poured  out  by 
the  duct  is  increased,  and  the  pressure  of  the  blood  augmented,  so  that 
it  traverses  the  vessels  with  a  greater  flow,  and  provides  a  larger  supply 
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of  pabulum  for  the  chemical  processes  which  take  place  in  the  gland. 
But  the  observations  of  Pfliiger  and  Boll  1  on  the  minute  structure  of 
the  salivary  glands,  and  those  of  Latzerich  2  on  the  mode  of  termination 
of  the  nerves  in  the  testicle,  would  seem  to  show  that  the  minute  nerve- 
fibres  in  these  various  glands  pierce  the  membrana  propria  of  the  acini 
and  tubes,  and  come  into  close  relation  with  the  secreting  cells.  It 
seems  not  unreasonable,  therefore,  to  suppose  that  the  nerves  may  act, 
not  merely  by  affecting  the  pressure  of  blood  through  their  influence 
on  the  contraction  or  dilatation  of  the  bloodvessels,  but  immediately  on 
the  secreting  cells,  and  when  stimulated,  may  incite  them  to  increased 
activity  in  a  manner  analogous  to  the  action  of  a  nerve  on  a  muscular 
fibre. 

No  tissue,  indeed,  seems  to  be  wholly  exempt  from  the  influence  of 
the  nervous  force  on  its  nutrition.  In  the  cuticle  it  is  manifest ;  and, 
for  its  influence  in  acting  even  through  a  considerable  distance,  I  may 
mention  a  case,  which  is  also  in  near  relation  to  those  in  which  the  hair 
grows  quickly  grey,  in  mental  anguish.  A  lady,  who  is  subject  to  at- 
tacks of  what  are  called  nervous  headaches,  always  finds  in  the  morn- 
ing after  such  an  one,  that  some  patches  of  her  hair  are  white  as  if 
powdered  with  starch.  The  change  is  effected  in  a  night,  and,  in  a  few 
days  after,  the  hairs  gradually  regain  their  dark  brownish  colour. 

The  effects  which  disturbance  of  the  nervous  force  may  produce  on 
the  nutrition  of  a  part,  may  not  unfrequently  be  observed  in  man.  Dr. 
Charcot  has  recorded3  some  cases  where  irritation  of  certain  of  the  nerves 
of  the  limbs  was  followed  by  eruptions  on  the  portions  of  the  skin  sup- 
plied by  those  nerves.  Inflammation  of  the  conjunctiva  maybe  excited 
by  stimulus  of  the  retina  ;  inflammation  of  the  testicle  from  mechanical 
irritation  of  the  urethra  ;  vascular  congestion  can  be  instantly  produced 
around  a  killed  or  intensely  irritated  part,  or  in  and  around  a  part  in 
which  paroxysms  of  neuralgia  are  felt.  In  Herpes  Zona,  also,  the 
range  of  the  inflammation  seems  to  be  determined  by  the  course  and 
distribution  of  the  cerebral  or  spinal  nerves  of  common  sensation,  and 
in  this,  as  well  as  in  other  forms  of  herpetic  eruption,4  the  attack  is  often 
preceded  by  violent  neuralgia,  and  Severe  burning  pain  may  persist  in 
the  part  for  some  time  even  after  the  eruption  has  cleared  away.  Im- 
pairment of  the  nutrition  of  the  skin,  as  a  result  of  injury  to  the  nerves 
is  sometimes  manifested  by  a  peculiar  glossy  condition  of  the  integu- 

1  Schultze's  Archil),  iv.  p.  146.  2  Virchow's  Archiv,  March  1868. 

3  Brown-Sequard's  Journal,  January  1859. 
1  British  MedicalJoivrnal,  October  13,  1866. 
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ment.    I  Lave  seen  cases1  where,  after  injury  of  the  brachial  plexus, 
the  fingers  have  assumed  a  smooth,  glossy,  tapering  appearance,  almost 
void  of  wrinkles,  and  hairless,  pink  or  ruddy,  or  blotched,  as  if  with 
permanent  chilblains,  and,  associated  with  this  condition  of  the  skin, 
was  distressing  local  pain.    The  American  army  surgeons,  Drs.  Mit- 
chell, Morehouse,  and  Keen,  in  their  admirable  work  on  Gunshot  and 
other  Injuries  of  Nerves,2  have  confirmed  my  description  of  this  '  glossy 
skin.'    They  compare  the  appearance  which  it  sometimes  presents  to 
that  of  a  highly  polished  scar,  and  especially  point  out  that  pain  of  a 
peculiarly  burning  character  accompanies  it.    Not  unfrequently  they 
observed  that  the  joints  became  swollen  and  painful,  then  stiff  and  hard 
and  even  partially  anchylosed,  a  condition  which  I  have  also  met  with. 
Wasting  of  the  muscles  may  also  occur  after  division  of  their  nerves, 
and  in  certain  very  painful  affections  of  the  nerves,  wasting  of  whole 
limbs  or  parts  of  limbs  may  probably  be  regarded  as  consequent  on,  or 
even  diagnostic  of,  inflammation  of  the  nerves  themselves.    Dr.  Anstie 
also  has  recorded,  3  as  a  result  of  successive  attacks  of  neuralgia  of  the 
fifth  nerve,  conjunctivitis,  ulcers  of  the  cornea,  periostitis  of  the  frontal 
bone,  stricture  of  the  nasal  duct,  unilateral  lachrymation  and  nasal 
flux,  temporary  unilateral  blanching  of  the  hair  of  the  eyebrow  and 
scalp,  and  unilateral  furring  of  the  tongue. 

In  the  Museum  of  St.  Bartholomews  (Ser.  9,  No.  9)  is  an  example 
of  central  penetrating  ulcer  of  the  cornea,  in  consequence  of  destruc- 
tion of  the  trunk  of  the  trigeminal  nerve,  by  the  pressure  of  a  tumour 
near  the  pons. 4  The  whole  nutrition  of  the  corresponding  side  of  the 
face  was  impaired ;  the  patient  had  repeated  attacks  of  erysipelatous 
inflammation,  bleeding  from  the  nose,  and  at  length  destructive  inflam- 
mation of  the  tonics  of  the  eye  and  ulceration  of  the  cornea. 

In  the  College  Museum  (No.  2177)  is  the  hand  of  a  man,  whose 
case  is  related  by  Mr.  Swan,  the  donor  of  the  preparation.  The  median 
nerve,  where  it  passes  under  the  annular  ligament,  is  enlarged,  with 
adhesion  to  all  the  adjacent  tissues,  and  induration  of  both  it  and  them. 
A  cord  had  been  drawn  very  tight  round  this  man's  wrist  seven  years 
before  the  amputation  of  the  arm..  At  this  time  it  is  probable  the 
median  and  other  nerves  suffered  injury  ;  for  he  had  constat  pata  m 
the  hand  after  the  accident,  impairment  of  the  touch,  contracts  of  the 

>  Medical  Times  and  Gazette,  March  26,  1864. 

*  Philadolphia,  1864.  3  Lancet  ^   6,  1806 

4  The.  case  is  related  by  Mr.  Stanley,  Medical  Gazette,  i.  o31. 
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fingers,  and  (which  bears  most  on  the  present  question)  constantly 
repeated  ulcerations  at  the  back  of  the  hand. 

Mr.  Hilton  has  told  me  this  case : — A  man  was  in  Guy's  Hospital, 
who,  in  consequence  of  a  fracture  at  the  lower  end  of  the  radius, 
repaired  by  an  excessive  quantity  of  new  bone,  suffered  compression  of 
the  median  nerve.  He  had  ulceration  of  the  thumb,  and  fore  and 
middle  fingers,  which  resisted  various  treatment,  an.l  was  cured  only 
by  so  binding  the  wrist,  that  the  parts  on  the  palmar  aspect  being 
relaxed,  the  pressure  on  the  nerve  was  removed.  So  long  as  this  was 
done  the  ulcers  became  and  remained  well;  but  as  soon  as  the  man  was 
allowed  to  use  his  hand  the  pressure  on  the  nerves  was  renewed,  and 
the  ulceration  of  the  parts  supplied  by  them  returned. 

Mr.  Travers1  mentions  a  case  in  which  a  man  had  paraplegia  after 
fracture  of  the  lumbar  vertebras.  He  fractured  at  the  same  time  his 
humerus  and  his  tibia.  The  former,  in  due  time,  united ;  the  latter 
did  not. 

Mr.  De  Morgan2  has  related  a  similar  case.  A  man  fractured  his 
twelfth  dorsal  vertebra,  and  crushed  the  cord;  dislocated  his  left 
humerus,  and  fractured  fourteen  ribs  and  his  left  ankle.  He  lived 
eighteen  days,  during  which  the  reparative  process  was  active  at  the 
injuries  above  the  damage  of  the  cord,  but  seemed  to  be  wholly  want- 
ing at  those  below  it. 

It  would  be  easy  to  multiply  facts  of  this  kind,  but  I  will  only  refer 
in  general  to  the  numerous  recorded  examples  of  the  little  power  which 
paralysed  parts  have  of  resisting  the  influence  of  heat;  of  the  sloughing 
after  injury  of  the  spinal  cord  ;  of  the  slower  repair  and  reproduction 
of  parts  whose  nerves  are  paralysed  or  divided :  all  which  facts  alike 
contribute  to  prove  that  the  integrity  of  the  nervous  centres  and  trunks, 
which  are  in  anatomical  relation  with  a  part  is  essential  to  its  due 
nutrition,  or  to  its  capacity  of  maintaining  itself  against  the  influence 
of  external  forces. 

But  it  should  be  remembered,  as  has,  indeed,  been  explained  by 
Brown-Sequard,3  that  it  is  disturbance,  not  mere  defect  of  nerve  force, 
which  induces  morbid  nutrition.  When  there  is  cessation  of  action  in 
a  part,  as  after  section  of  a  nerve,  slow  and  simple  atrophy  takes  place. 
Oholensky4  has  found  that,  after  section  and  removal  of  a  portion  of 

1  Further  Inquiry  concerning  Constitutional  Irritation,  p.  436. 
1  London  Medical  and  Surgical  Journal,  Jan.  4,  1834. 
3  Journal  dcla  Pkysiologie,  Jan.  18.59. 

^Central  Blatt,  No.  32,  ]867.    Journal  of  Anatomy  and  Physiology,  Nov.  1867, 
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the  spermatic  nerve,  fatty  degeneration  of  the  cells  within  the  seminal 
tnbes  occurs,  together  with,  not  unfrequcntly,  conversion  of  the  areolar 
into  adipose  tissue,  and  this  takes  place  though  the  vessels  of  the  gland 
remain  uninjured. 

On  the  other  hand,  when  the  nervous  system  is  irritated,  as  by 
pressure  of  a  fractured  spine,  or  other  morbid  cause  on  the  cord,  or 
compression  of  a  nerve  by  a  tumour,  or  inflammatory  adhesion,  then 
ulceration  or  gangrene  is  set  up,  as  is,  indeed,  illustrated  by  some  of 
the  cases  just  referred  to. 

It  may,  perhaps,  be  said  that  when  parts  are  deprived  of  nerve- 
force,  their  nutrition  may  be  maintained,  when  all  the  other  con- 
ditions, which  act  in  the  normal  process,  are  undisturbed,  but  fails 
rapidly  and  extremely  when  these  other  conditions  are  defective,  as  in 
fevers,  or  in   such  a  case  as  the  following:— A  man  with  nearly 
•complete  paraplegia,  and  distorted  feet,  the  consequences  of  injuries  of 
the  spine,  in  whom  some  tendons  were  subcutaneonsly  divided  and 
appeared  to  be  healing  ;  but  a  bandage  being  applied  rather  tightly, 
sloughing  ensued  at  the  instep,  on  which  the  chief  pressure  fell,  and 
extended  widely  and  deeply  to  the  ankle-joints.    Both  the  dorsal 
arteries  were  laid  bare  when  the  sloughs  separated,  and  both  the  ankle- 
joints,  and  the  case  presented,  a  most  striking  example  of  the  defective 
self-maintenance  of  paralysed  parts.    But  granulations  formed  after 
the  separation  of  the  sloughs,  and  the  healing  process  went  on  slowly, 
but  uninterruptedly,  till  all  was  covered  in  by  a  well-formed  scar. 

Cases  might  also  be  cited  to  show  the  influence  of  the  mind  acting 
through  the  nervous  system,  and  by  nervous  force  on  the  formative 
processes  in  the  whole  body.    There  is  scarcely  an  organ  the  nutrition 
of  which  may  not  thus  be  affected  by  the  mind.    It  is  hardly  necessary 
to  adduce  examples  of  a  fact  so  often  illustrated,  yet  I  may  mention 
this  one  :— Sir  W.  Lawrence  removed,  several  years  ago,  a  fatty  tu- 
mour from  a  woman's  shoulder ;  and  when  all  was  healed  she  took  it 
into  her  head  that  it  was  a  cancer  and  would  return.  Accordingly, 
when  by  accident  I  saw  her  some  months  afterwards  she  was  to  a  work- 
house and  had  a  large  and  firm  painful  tumour  in  her  breast,  which,  I 
believe,  would  have  been  cut  out,  but  that  its  nature  was  obscure,  and 
her  general  health  was  not  good.    Again,  some  months  afterwards,  she 
became  my  patient  at  the  Finsbury  Dispensary  :  her  health  was  much 
improved,  but  the  hard  lump  in  her  breast  existed  still  as  large  as  an 
eee  and  just  like  a  portion  of  indurated  mammary  gland.  Having 
heard  all  the  account  of  it,  and  how  her  mind  constantly  dwelt  in  tear 
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of  cancer,  I  made  bold  to  assure  her,  by  all  that  was  certain,  tbat  the 
cancer;  as  she  supposed  it,  would  go  away;  and  it  did  become  very 
much  smaller,  without  any  help  from  medicine.  As  it  had  come  under 
the  influence  of  fear,  so  it  very  nearly  disappeared  under  that  of  con- 
fidence. But  I  lost  sight  of  her  before  the  removal  of  the  tumour  was 
complete. 

If,  now,  we  may  hold  this  influence  of  the  nervous  system  to  be 
proved,  we  may  consider  the  question — through  what  class  of  nerves 
is  the  nutritive  process  influenced  ? 

Indirectly,  it  is  certain  that  the  motor  or  centrifugal  nerves  may 
influence  it,  for  when  these  are  paralysed  the  muscles  they  supply  will 
be  inactive,  and  atrophy  will  ensue,  first  in  these  muscles,  then  in  the 
bones  (if  a  limb  be  the  seat  of  the  paralysis),  for  the  bones  in  their 
nutrition  observe  the  example  of  their  muscles  ;  and,  finally,  the  want 
of  energy  in  the  circulation,  which  is  in  some  measure  dependent  on 
muscular  action,  will  bring  about  the  atrophy  of  the  other  tissues  of 
the  part.  Hence,  after  a  time,  the  evidences  of  paralysis  of  the  facial 
nerve  may  be  observed  in  nearly  all  the  tissues  of  the  face. 

The  vaso-motor  nerves,  also,  which  regulate  the  size  of  the  blood- 
vessels of  a  part,  and  act  mediately,  therefore,  on  its  nutrition,  pass  to 
their  place  of  distribution  partly  in  sympathetic  and  pai'tly  in  cerebro- 
spinal branches.  For  the  vaso-motor  nerves  there  seems  to  be,  asLud- 
wig  and  Thiry  have  shown,  a  central  organ  in  the  medulla  oblongata,1 
which  gives  tone  to  these  nerveB,  so  that  when  the  spinal  cord  in  the 
neck  is  divided,  as  has  not  unfrequently  been  done  in  experimental 
inquiries  into  this  subject,  their  tone  is  destroyed. 

Tiie  salivary-glauds  also,  which  have  been  carefully  studied  in  con- 
nection with  the  influence  exercised  by  the  nerves  on  their  secretion, 
receive  branches,  not  only  from  the  sympathetic,  but  from  the  trige- 
minal and  portio  dura.  From  experiments  which  have  recently  been 
made  by  Heidenhain,2  it  would  seem  that  not  only  an  increased  flow  of 
secretion  from  the  sub-maxillary  gland,  but  also  an  elevation  of  tem- 

1  Sec  also  Falkowski,  Hcnlc  und  Pfevfers  Zeitschrift,  xxix.  167,  and  Dr.  "W. 
Rutherford  s  memoir  '  On  the  Inflneneo  of  tho  Vagus  on  the  Vascular  System,'  in  the 
Journal  of  Anatomy  and  Physiology,  May  i860,  p.  402,  in  which  ho  argues  that  the 
contractile  elements  of  the  he  art  and  bloodvessels  are  presided  over  by  both  a  motor 
and  an  inhil  itory  system  of  nerves,  the  former  of  which  excites  contraction  of  the 
vessels,  whilst  tho  latter  throws  the  motor  nerves  and  contractilo  elements  into  astute 
of  rest. 

8  Abstract  by  Mr.  Power  in  Brit,  and  For.  Med.  Chir.  Iicvkw,  July  1868,  p.  260. 
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perature,  takes  place  both  when  the  chorda  tympaui  of  the  portiodura 
and  the  sympathetic  nerves  arc  irritated. 

Of  late  years,  attempts  have  been  made  to  show  that  some  of  the 
fihrcs  of  the  nerves,  which  pass  to  a  part  or  organ,  regulate  the  nutri- 
tive process,  act  iu  short,  as  trophic  nerves,  not  by  influencing  the  size 
of  the  bloodvessels,  but  by  direct  action  on  the  parenchyma  or  proper 
textures  of  the  part. 

It  is  well  known  that  when  the  trigeminal  nerve  is  divided  the 
eye-ball  inflames,  so  that  within  a  few  days  its  textures  may  be  greatly 
injured,  or  even  destroyed,  by  the  inflammation.    Snellen  1  attempted 
to  explain  this  by  saying  that  the  globe  having  lost  its  sensation,  the 
inflammation  was  due  to  the  action  of  irritating  substances  coming  in 
contact  with  the  eye,  and  that  if  means  were  taken  to  protect  the  cor- 
nea and  conjunctiva  the  eyeball  would  remain  intact.    The  experiments 
of  Snellen  have  been  repeated  by  Schiff,2  but  not  with  the  same  results, 
for  he  found  that  in  every  case,  after  section  of  the  trigeminal  nerve, 
hyperasmia  of  the  iris  and  conjunctiva  occurred,  though  the  opacity  of 
the  cornea  was  variable  both  in  amount  and  position.  Again,  Meissner's3 
observations  show  that  if  all  the  fibres  of  the  trigeminus  be  divided 
except  the  innermost,  no  inflammation  sets  in,  although  no  means  be 
taken  to  protect  the  globe,  and  the  loss  of  sensation  is  complete.  If, 
on  the  other  hand,  the  innermost  fibres  only  be  divided,  then  the  eye- 
ball inflames,  though  its  sensation  is  not  destroyed  ;  and  the  inference 
is  drawn  from  these  experiments  that  the  trigeminus  contains  not  only 
sensory  fibres,  but  trophic  nerves,  which  specially  regulate  the  nutrition 
of  the  globe  of  the  eye. 

The  last  condition  which  I  mentioned  as  essential  to  healthy  nutri- 
tion is  a  healthy  state  of  the  part  to  be  nourished. 

This  is,  indeed,  involved  in  the  very  idea  of  the  assimilation  which 
is  accomplished  in  the  formative  process,  wherein  the  materials  are 
supposed  to  be  made  like  to  the  structures  among  which  they  are 
deposited ;  for  unless  the  type  be  good  the  antitype  cannot  be. 

In  a  part  which  was  originally  well  formed,  and  with  which  the 
three  conditions  of  nutrition  already  illustrated  have  been  always  pre- 
sent, this  fourth  condition  will  probably  be  rarely  wanting,  Eor  the  part 
will  not  of  itself  deflect  from  the  normal  state  unless  in  a  premature 
degeneration,  or  in  some  disease  to  which  it  has  an  inherited  or  other 

1  Be  invloed  der  Zenmuen  op  de  Ontstoking,  Utrecht,  1857. 

'  Nerval  Physiologic,  p.  387,  1859. 

3  Henle  md  Pfcujers  Zoitschrift,  xxix.  purl  i.  p.  96. 
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tendency.  But  when  any  part,  or  any  constituent  of  the  blood,  has 
been  injured  or  diseased,  its  unhealthy  state  will  interfere  with  its 
nutrition  long  after  the  immediate  effects  of  the  injury  or  disease  have 
passed  away°  Just  as  in  healthy  parts  the  formative  process  exactly 
assimilates  the  new  materials  to  the  old,  so  does  it  in  diseased  parts  ; 
the  new-formed  blood  and  tissues  take  the  likeness  of  the  old  ones  in  all 
their  peculiarities,  whether  normal  or  abnormal;  and  hence  the  healthy 
state  of  the  part  to  be  nourished  may  be  said  to  be  essential  to  the 
healthy  process  of  nutrition. 

The  exactness  of  assimilation  accomplished  by  the  formative  pro- 
cess in  healthy  parts  has  been  already  in  some  measure  illustrated,  as 
preserving  through  life  certain  characteristic  differences,  even  in  the 
several  parts  of  one  organ  ;  preserving,  also,  all  those  peculiarities  of 
structure  and  of  action,  which  form  the  proper  features,  and  indicate 
the  temperament,  of  the  individual. 

In  these,  and  in  a  thousand  similar  instances,  the  precision  of  as- 
similation in  the  formative  process  is  perfect  and  absolute,  except  in  so 
far  as  it  admits  of  a  gradual  alteration  of  the  parts,  in  conformity  with 
the  law  of  change  in  advancing  years. 

Nor  is  there  less  of  exactness  in  the  assimilation  of  which  a  part 
that  has  been  diseased  is  the  seat.  For,  after  any  injury  or  disease  by 
which  the  structure  of  a  part  is  impaired,  we  find  the  altered  structure 
— whether  an  induration,  a  cicatrix,  or  any  other — as  it  were,  perpetu- 
ated by  assimilation.  It  is  not  that  an  unhealthy  process  continues, 
the  result  is  due  to  the  process  of  exact  assimilation  operating  in  a  part 
of  which  the  structure  has  been  changed — the  same  process  which  once 
preserved  the  healthy  state  maintains  now  the  diseased  one.  Thus  a 
scar  or  a  diseased  spot  may  grow  and  assimilate  as  its  healthy  neigh- 
bours do.  The  scar  of  the  child,  when  once  completely  formed,  com- 
monly grows  as  the  body  does,  at  the  same  rate,  and  according  to  the 
same  general  rule  ;  so  that  a  scar  which  the  child  might  have  said  was 
as  long  as  his  own  fore-finger,  will  still  be  as  long  as  his  fore-finger 
when  he  grows  to  be  a  man. 

Yet  though  this  increase  and  persistence  of  the  morbid  structure 
be  the  general  and  larger  rule,  another  within  it  is  to  be  remembered — 
namely,  that  in  these  structures  there  is  usually  (especially  in  youth) 
a  tendency  towards  the  healthy  state. 

Hence,  cicatrices,  after  long  endurance,  and  even  much  increase, 
may,  as  it  is  said,  wear  out ;  and  thickenings  and  indurations  of  parts 
may  give  way,  and  all  become  again  pliant  and  elastic. 
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The  maintenance  of  morbid  structures  is  so  familiar  a  fact  that  not 
only  its  wonder,  but  its  significance,  seem  to  be  too  much  overlooked. 
What  we  see  in  scars  and  thickenings  of  parts  appears  to  be  only  an 
example  of  a  very  large  class  of  cases  ;  for  this  exactness  by  which  the 
formative  process  in  a  part  maintains  the  change  once  produced  by 
disease,  offers  a  reasonable  explanation  of  the  fact  that  certain  diseases 
usually  occur  only  once  in  the  same  body.  The  poison  of  small-pox, 
or  of  scarlet-fever,  being,  for  example,  once  inserted,  soon,  by  multi- 
plication or  otherwise,  affects  the  whole  of  the  blood— alters  its  whole 
composition— the  disease,  in  a  definite  form  and  order,  pursues  its  course 
— and,  finally,  the  blood  recovers  to  all  appearance  its  former  state. 
Yet  it  is  not  as  it  was,  for  now  the  same  material,  the  same  variolous 
poison,  will  not  produce  the  same  effect  upon  it ;  and  the  alteration 
thus  made  in  the  blood  or  the  tissues  is  made  once  for  all ;  for,  com- 
monly, through  all  after-life  the  formative  process  assimilates,  and 
never  deviates  from,  the  altered  type,  but  reproduces  materials  exactly 
like  those  altered  by  the  disease  ;  the  new  ones,  therefore,  like  the  old, 
are  incapable  of  alteration  by  the  same  poison,  and  the  individual  is 
safe  from  the  danger  of  infection. 

So  it  must  be,  I  think,  with  all  diseases  which,  as  a  general  l'ule, 
attack  the  body  only  once.  The  most  remarkable  instance,  perhaps, 
is  that  of  the  vaccine  virus.  Inserted  once  in  almost  infinitely  small 
quantity,  yet  by  multiplying  itself  or  otherwise  affecting  all  the  blood, 
it  may  alter  it  once  for  all.  For  unsearchable  as  the  changes  it  effects 
may  be,  inconceivably  minute  as  the  difference  must  be  between  the 
blood  before  and  the  blood  after  vaccination,  yet  in  some  instances  that 
difference  is  perpetuated — in  nearly  all  it  is  long  retained,  by  assimila- 
tion the  altered  model  is  precisely  imitated,  and  all  the  blood  thereafter 
formed  is  insusceptible  of  the  action  of  the  vaccine  matter. 

In  another  set  of  diseases  we  see  an  opposite,  yet  not  a  contra- 
dictory, result.  In  these,  a  part  once  diseased  is,  more  than  it  was 
before,  liable  to  be  affected  by  the  same  disease,  and  the  liability  to  re- 
currence of  the  disease  becomes  greater  every  time,  although  in  the 
intervals  between  the  successive  al tacks  the  part  may  have  appeared 
quite  healthy.  Such  is  the  case  with  gout,  with  common  inflammation 
of  a  part,  as  the  eye,  and  many  others,  in  which  people  become,  as  bhey 
say,  every  year  more  and  more  subject  to  the  disease. 

I  do  not  pretend  to  determine  the  essential  difference  between  the 
two  classes  of  diseases  in  these  respects,  in  which  they  are  antipodal ; 
but  in  reference  to  the  physiology  of  the  formative  process,  they  both 
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prove  the  same  thing-vi,  that  an  alteration  once  produced  in  a  tissue 
vlu,l,,r  by  external  influence  or  by  morbid  matenal  a  the  Wood,  is 

]y  to  be  perpetuated  by  the  exactness  of  assimilate  observed  in 
[be  formative  process-.,  by  the  constant  reprodactmn  of  parts  » 
every  respect  precisely  like  their  immediate  predecessors 

But  it  will  be  said,  the  rule  fails  in  every  case  (and  they  are  not 
rare)  in  which  a  disease  that  usually  occurs  but  once  in  the  same  body 
occurs  twice  or  more  ;  and  in  every  case  of  the  second  class  in  which 
liability  to  disease  is  overcome.  Nay,  but  these  are  examples  of  the 
operation  of  that  inner,  yet  not  less  certain,  law-that  after  a  part  has 
been  changed  by  disease,  it  tends  naturally  to  regain  a  perfect  state 
Most  often  the  complete  return  is  not  effected  ;  but  sometimes  it  is,  and 
the  part  at  length  becomes  what  it  would  have  been  if  disease  had 
never  changed  it. 

I  would  here  refer  again  to  what  was  said  in  the  first  lecture  con- 
cerning the  blood's  own  assimilative  power.  After  the  vaccine  and 
other  infectious  or  inoculable  diseases,  it  is  most  probably,  not  the  t.ssues 
alone,  but  the  blood  as  much  as,  or  much  more  than  they,  in  which  the 
altered  state  is  maintained  ;  and  in  many  cases  it  would  seem  that 
whatever  materials  are  added  to  the  blood,  the  stamp  once  impressed  by 
one  of  these  specific  diseases  is  retained ;  the  blood,  by  its  own  forma- 
tive power,  exactly  assimilating  to  itself,  its  altered  self,  the  materials 
derived  from  the  food. 

And  this,  surely,  must  be  the  explanation  of  many  of  the  most  in- 
veterate diseases :  that  they  persist  because  of  the  assimilative  forma- 
tion of  the  blood.    Syphilis,  lepra,  eczema,  gout,  and  many  more,  seem 
thus  to  be  perpetuated :  in  some  form  or  other,  and  in  varying  quantity, 
whether  it  manifests  itself  externally  or  not,  the  material  they  depend 
on  is  still  in  the  blood  ;  because  the  blood  constantly  makes  it  afresh 
out  of  the  materials  that  are  added  to  it,  let  those  materials  be  almost 
what  they  may.    The  tissues  once  affected  may  (and  often  do)  in  these 
cases  recover  ;  they  may  have  gained  their  right  or  perfect  composition  ; 
but  the  blood,  by  assimilation,  still  retains  its  taint,  though  it  may  have 
in  it  not  one  of  the  particles  on  which  the  taint  first  passed :  and  hence, 
after  many  years  of  seeming  health,  the  disease  may  break  out  again 
from  the  blood,  and  affect  a  part  which  was  never  before  diseased. 
And  this  appears  to  be  the  natural  course  of  these  diseases,  unless  the 
morbid  material  be  (as  we  may  suppose)  decomposed  by  some  speciBc ; 
or  be  excreted  in  the  gradual  tendency  of  the  blood  (like  the  tissues) 
to  regain  a  normal  state  ;  or  finally,  be,  if  I  may  so  speak,  starved  by 
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the  abstraction  from  the  food  of  all  such  things  as  it  can  possibly  be 
made  from. 

In  some  of  these  cases  it  may  be  doubted  whether  the  long-main- 
tained change  here  spoken  of  is  in  the  blood,  or  in  the  tissues,  or  in 
both.  It  may  be  said  that  the  whole  .tissues  of  the  body  are  changed 
in  a  fever  or  in  any  inoculable  diseases;  and  that  these  being  once 
changed,  and  thenceforward  maintained  in  their  changed  state  by  exact 
assimilation,  cannot  again  be  affected  by  the  same  morbid  material, 
even  though  it  should  be  again  presented  to  them  in  the  blood.  It  may 
be  so ;  and  we  must  not,  in  the  study  of  what  we  call  blood-diseases, 
lose  sight  of  the  changes  of  the  tissues,  of  the  influence  which,  being 
changed,  they  afterwards  exercise  upon  the  blood.  Yet  it  is  hard  to 
believe  that  the  immunity  from  a  second  influence  of  the  vaccine  vims 
is  due  to  a  change  produced  by  a  first  on  the  whole  of  the  skin.  And 
the  vaccine  is  only  an  example  of  the  whole  class  of  diseases  with 
which  the  body  can  be  only  once  infected. 

In  all  these  things,  as  in  the  phenomena  of  symmetrical  disease,  we 
have  proofs  of  the  surpassing  precision  of  the  formative  process,  a 
precision  so  exact  that,  as  we  may  say,  a  mark  once  made  upon  a  par- 
ticle of  blood  or  tissue,  is  not  for  years  effaced  from  its  successors. 
And  tbis  seems  to  be  a  truth  of  widest  application ;  and  I  can  hardly 
doubt  that  herein  is  the  solution  of  what  has  been  made  a  hindrance  to 
the  reception  of  the  whole  truth  concerning  the  connection  of  an  im- 
material Mind  with  the  brain.  When  the  brain  is  said  to  be  essential, 
as  the  organ  or  instrument  of  the  Mind  in  its  relations  with  the  exter- 
nal world,  not  only  to  the  perception  of  sensations,  but  to  the  subse- 
quent intellectual  acts,  and  especially,  to  the  memory  of  things  which 
have  been  the  objects  of  sense — it  is  asked,  how  can  the  brain  be  the 
organ  of  memory  when  you  suppose  its  substance  to  be  ever  changing '? 
or,  how  is  it  that  your  assumed  nutritive  change  of  all  the  particles  of 
the  brain  is  not  as  destructive  of  all  memory  and  knowledge  of  sensuous 
things  as  the  sudden  destruction  by  some  great  injury  is  ?  The  answer 
is, — because  of  the  exactness  of  assimilation  accomplished  in  the  for- 
mative process ;  the  effect  once  produced  by  an  impression  upon  the 
brain,  whether  in  perception  or  in  intellectual  act,  is  fixed  and  there 
retained  ;  because  the  part,  be  it  what  it  may,  which  has  been  thereby 
changed,  is  exactly  represented  in  the  part  which,  in  the  course  of  nu- 
trition, succeeds  to  it.  Thus,  in  the  recollection  of  sensuous  things,  the 
Miml  refers  to  a  brain,  in  which  are  retained  the  rtl'ects,  or  rather,  (he 
likenesses  of  changes  that  past  impressions  and  intellectual  acts  had 
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made.  As,  in  some  way  passing  far  our  knowledge,  the  Mind  perceiv- 
ed, and  took  cognisance  of  the  change,  made  by  the  first  impression  of 
an' object,  acting  through  the  sense  organs  on  the  brain  ;  so  afterwards, 
it  perceives  and  recognises  the  likeness  of  that  change  in  the  parts  in- 
serted  in  the  process  of  nutrition. 

Yet  here  also  the  tendency  to  revert  to  the  former  condition,  or  to 
change  with  advancing  years,  may  interfere.  The  impress  may  be 
gradually  lost  or  superseded,  and  the  Mind,  in  its  own  immortal  nature 
unchanged,  and  immutable  by  anything  of  earth,  no  longer  finds  in  the 
brain  the  traces  of  the  past. 
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'     LECTURE  III. 

THE  FORMATIVE  PROCESS  :  GROWTH. 

Having  now  considered  the  sources  of  the  impairment  to  wliich  the 
completely  formed  blood  and  tissues  arc  prone,  and  the  chief  conditions 
necessary  for  the  perfection  of  the  formative  process,  by  which,  not- 
withstanding this  impairment,  they  are  maintained  almost  unchanged, 
I  propose  to  speak  of  the  process  itself. 

You  may  remember  that  I  referred  the  impairment  or  wear  and 
tear  of  the  body  to  two  principal  sources— namely,  the  deterioration 
which  every  part  sutlers  in  the  exercise  of  its  function,  and  in  the  pro- 
duction of  heat ;  and  the  natural  degeneration  or  death  to  which  every 
part  is  subject  after  a  certain  period  of  existence,  independently  of  the 
death  or  degeneration  of  the  whole  body,  and  in  some  measure  inde- 
pendently of  the  exercise  of  function. 

The  first  question,  therefore,  in  the  consideration  of  the  nutritive 
process  may  be— What  becomes  of  the  old  particle,  the  one  for  the  re- 
placement of  which  the  process  of  formation  is  required  ?    In  answer, 
we  must,  probably,  draw  a  distinction,  though  we  can  hardly  define  it, 
between  the  parts  which  die  and  those  which  only  degenerate  when 
they  have  finished  their  course.    Those  which  die  are  cast  out  entire  - 
those  which  degenerate  are  disintegrated  or  dissolved,  and  absorbed. 
We  seem  to  have  a  good  example  of  this  difference  in  the  fangs  of  the 
two  sets  of  teeth.    Those  of  the  deciduous  ones  degenerate,  are  trans- 
formed, so  as  to  become  soluble,  and  are  absorbed  ;  those  of  what  are 
called  permanent-more  properly,  those  of  teeth  which  are  not  to  be 
succeeded  by  others-die,  and  arc  cast  out  entire.    And  we  may  pro- 
bably hold  it  as  generally  true,  that,  as  Mr.  Hunter  was  aware,  living 
parts  aln„e  are  absorbed  in  the  1  issues;  dead  parts,  it  is  most  probable, 
however  small,  are  usually  separated  and  cast  out;  and,  as  the  phen- 
omena of  necrosis  prove,  this  must  be  accomplished,  not  by  fcheabsorp- 
toin  of  the  dead  parts  themselves  or  their  borders,  but  by  the  absorp- 
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tion  or  retirement  of  the  adjacent  borders  or  surfaces  of  the  living  parts. 
Though,  as  Mr.  Savory's  experiments  show,1  dead  bone  may  be  absorb- 
ed if  it  be  subjected  to  continued  pressure.2 

External,  merely  integumcntal,  parts  appear  thus  to  die  and  to  be 
cast  out  entire  from  the  body,  but  we  have  no  certain  knowledge  of 
the  changes  they  may  undergo  before  they  die.    And  with  regard  to 
the  changes  which  take  place  in  the   degeneration  that  precedes 
absorption  of  the  whole  particles,  we  have  again  but  little  knowledge. 
Chemistry  has,  indeed,  revealed  much  concerning  the  final  disposal  of 
the  old  materials  :  finding  their  elements  in  the  excretions,  and  proving 
that  the  process  is  one  of  descent  towards  simplicity  of  organic  chemical 
composition — one  of  approximation  towards  inorganic  character — and, 
perhaps  always,  one  accomplished  by  the  agency  of  oxygen.    It  has 
also,  we  may  safely  believe,  found  in  the  muscles  some  of  the  substances 
into  which  the  natural  constituents  of  the  tissues  are  transformed 
before  they  assume  the  composition  in  which  they  are  finally  excreted. 
Kreatine  and  kreatiuine  are,  most  probably,  examples  of  such  transi- 
tional compounds,  intermediate  between  some  of  the  proper  constituents 
of  muscle,  and  urea  or  uric  acid.    And  I  think  that  the  frequency  with 
which  fatty  matter  is  found  in  degenerate  parts  is  an  indication  that  it 
is  an  usual  product  of  similar  transformation  preparatory  to  absorption, 
and  to  the  more  complete  combination  with  oxygen  in  the  formation  of 
carbonic  acid  and  water  for  excretion.    However,  while  we  have  so 
little  knowledge  of  these  intermediate  or  transitional  substances,  we  can 
only  hold  it  as  generally  probable  that  the  components  of  the  degenerate 
and  worn-out  tissues  pass  through  a  series  of  chemical  transformations, 
which  begin  in  their  natural  degeneration  before  absorption,  and  are 
continued  during  and  after  absorption  till  they  are  completed  by  the 
oxidation  in  the  blood,  which  brings  the  materials  to  the  state  appro- 
priate for  excretion. 

With  regard  to  the  formative  portion  of  the  process — that  by 
which  the  old  particle,  however  disposed  of,  is  to  be  replaced — it  is  in 
many  cases,  though  not  in  all,  a  process  of  development — a  renewal 
for  each  particle  of  the  process  which  was  in  nearly  simultaneous 
operation  for  the  whole  mass  in  the  original  development  of  the  tissue. 

1  Mediad-OMrmgioal  Transactions,  p.  103,  xlvii. 

1  See  Mr.  Lister's  observations  in  Lancet,  March  23,  1867;  also  his  experiments 
(Lance/,  April  3,  1869)  which  prove  tbnt  silk  and  catgut  ligatures,  saturated  with 
carbolic  acid,  tied  round  an  artery,  the  wound  being  dressed  on  the  antiseptic  system, 
may  be  absorbed  by  the  action  of  the  surrounding  living  tissue. 
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There  can  be  little  doubt  that  such  is  the  case  in  tbe  hair,  the  teeth, 
the  epidermis,  and  all  the  tissues  which,  from  being  situated  on  a  free 
surface,  we  can  watch  ;  in  all  ihesc  the  process  of  repair  or  replacement 
is  effected  through  the  development  of  new  parts.  With  regard  to  the 
more  internal  parts,  as  the  muscles  aud  nervous  textures,  their  position 
pi-events  us  from  obtaining  so  satisfactory  a  view  of  the  nature  of  the 
formative  process  which  goes  on  in  them.  Most  probably  there  is  not 
such  a  bodily  replacement  as  in  the  structures  more  superficially  placed, 
but  the  nutritive  changes  partake  more  of  the  molecular  character,  one 
particle  being  replaced  by  another,  whilst,  as  it  were,  the  original 
skeleton  or  frame-work  of  the  texture  is  preserved.  In  all  the  parts,  I 
think,  which  are  the  seats  of  active  nutrition,  nuclei,  or  cytoblasts, 
exist.  These  nuclei  (such  as  are  seen  so  abundantly  in  strong,  active 
muscles)  are  not  the  loitering,  impotent  remnants  of  the  embryonic 
tissue,  but  apparatus  concerned  in  new  formation.  Their  abundance 
is,  I  think,  directly  proportionate  to  the  activity  of  growth.  They  are 
always  abundant  in  the  foetal  tissues,  and  those  of  the  young  animal ; 
so  they  are  in  many  quickly-growing  tissues,  and  in  the  muscles,  brain, 
and  secreting  tissues  of  the  adult.  And  I  think  that  their  disappearance 
from  a  part  in  which  they  usually  exist  is  an  accompaniment  and  sure 
sign  of  degeneration. 

A  very  interesting  subject  of  enquiry  is  involved  in  the  consider- 
ation of  the  way  in  which  parts  repeat  themselves  in  their  nutrition,  so 
that  the  structure  which  succeeds  is  constructed  after  the  plan  of  that 
which  preceded  it.  Take  the  case  of  the  blood.  The  new  red  blood- 
corpuscles,  that  are  being  constantly  formed  for  the  renovation  of  the 
blood,  are  not  developed  from  germs  given  off  from  the  old  red 
globules  ;  neither  are  they  formed  by  any  assimilative  force  exercised 
by  the  old  ones.  The  development  of  each  is  an  independent  repetition 
of  the  process  by  which  those  which  precede  it  were  formed.  And  so 
with  the  successive  developments  of  ova  and  epithelial  cells,  and  many 
others ;  each  is  developed  independently  of  the  rest,  and  each  repeats 
the  changes  through  which  its  predecessors  passed. 

Let  it,  then,  be  observed  that  each  new  elementary  structure  is 
made,  in  successive  stages,  like  what  the  old  one  was,  not  like  what  it 
is  ;  as  we  see  in  the  young  hair  following  the  course  of  the  old  one,  or 
as  the  child  is  made  like,  not  what  his  father  is  now,  but  what  he  waa 
at  his  age.  The  new  particle  is,  therefore,  not  made  after  a  present 
model. 

If,  now,  we  turn  from  the  consideration  of  the  method  of  the 
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formative  process  in  the  maintenance  of  the  tissues,  and  from  that  of 
the  conditions  under  which  it  is  exercised,  to  inquire  into  the  nature 
of  the  forces  which  actuate  it ;  if  we  try  to  answer  why  any  structure 
just  new-formed  has  assumed  nearly  the  same  form  as  the  old  structure 
had  which  it  replaces,  we  may  find  suggestions  for  an  answer  in  the 
facts  last  mentioned.  Among  these  facts  we  find  (1),  that  a  structure 
already  formed  exercises  a  certain  assimilative  influence  on  organic 
materials  brought  into  contact  with  or  near  proximity  to  it ;  and  (2), 
that  in  many  cases,  and  yet  more  clearly  in  instances  of  repair  and  re- 
production of  injured  and  lost  parts,  the  replacing  structures  are 
formed  entirely  anew,  and  independently  of  this  influence.  In  these 
cases  no  model  structure  is  present,  to  which  the  new-forming  one  may 
be  assimilated;  the  new  structure  seems  as  if  its  own  inherent  properties 
had  determined  the  form  that  it  should  take. 

Resting  on  the  first  class  of  facts,  it  seems  to  some  a  sufficient  ex- 
planation of  the  process  of  maintenance  to  say,  that  each  structure  in 
the  body  has  the  power  of  taking  from  the  blood,  by  a  kind  of  electric 
affinity,  certain  appropriate  materials,  and  of  so  influencing  them  that 
they  assimilate  themselves  to  it ;  i.e.  that  they  adopt  or  receive  its  form 
and  properties,  and  incorporate  themselves  with  it. 

Now,  without  doubt,  the  existence  of  such  a  selective  power  is  justly 
assumed,  and  we  may,  by  reference  to  it,  express  correctly  a  part  of 
the  processes  by  which  the  maintenance  of  the  body  is  accomplished. 
Still  it  is,  I  think,  clear  that  it  is  not  sufficient  for  the  maintenance  of 
the  body  in  its  perfection.  For,  in  the  explanation  of  all  the  facts  of 
the  second  class  cited  above,  a  theory  of  maintenance  of  the  tissues  by 
assimilation  is  inapplicable — not  merely  insufficient,  but  inapplicable  ; 
for  a  postulate  of  this  theory  is  the  existence  of  a  present  model  or 
'  germ  for  the  construction  of  the  forming  part ;  and  in  all  those  cases 
no  such  germ  or  model  can  be  found.  Therefore,  finding,  in  these  cases, 
that  the  formative  pi'ocess  is  accomplished  in  the  maintenance  of  certain 
parts,  without  assimilation,  we  may  assume,  I  think,  that  even  when 
this  condition  is  present,  it  is  only  as  an  auxiliary  of  some  more  constant 
and  sufficient  force. 

Of  this  force,  whether  we  designate  it  the  formative  or  vital  force, 
by  which  the  energy  contained  in  food  is  directed  in  transforming  the 
matter  of  food,  in  shaping  and  arranging  it  into  organic  structure  ;  of 
this  force,  and  of  those  that  co-operate  with  it,  we  can,  I  think,  only 
apprehend  that  they  are,  in  the  completed  organism,  the  same  with 
those  which  actuated  the  formation  of  the  original  tissues  in  the 
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development  of  the  germ,  and  of  the  embryo.  As  wo  have  seen  that 
the  new  formation  of  elemental  structures  in  the  maintenance  of  tissues 
is  a  repetition  of  the  process  observed  in  their  first  development,  so  we 
may  assume  that  the  forces  operative  are  the  same  in  both  processes.1 

Thus,  then,  for  explanation  of  the  maintenance  of  tissues  by  the 
constant  formation  of  nearly  similar  elemental  structures,   we  are 
referred  back  to  .the  history  of  their  first  formation  ;  and  we  might  be 
content  to  rest  in  the  belief  that  the  mystery  of  the  development  of  a 
germ  is  wholly  inscrutable.    We  can  discern  in  its  method  only  this  ; 
that  the  materials  of  which  the  impregnated  germ  first  consists,  and  all 
that  it  appropriates,  are  developed  according  to  the  same  method  as 
was  observed  in  its  progenitors,  so  that  at  every  stage  it  is  like  what 
they  were  at  the  same  stage.    It  is  in  comformity  with  the  same  law 
of  formation  according  to  the  example  of  progenitors,  that  when  the 
general  development  of  the  body  is  completed,  each  of  its  parts  is  still 
maintained  or  gradually  changed.    In  each  period  of  life,  the  offspring 
resembles  the  parents  at  the  corresponding  periods  of  their  life ;  and, 
especially,  in  those  degenerative  changes  which  ensue  in  old  age,  we 
can  discern  no  other  method  or  law  than  still  the  same  ;  that  the  par- 
ental form,  and  properties,  and  life,  are  imitated  or  reproduced  in  the 
offspring. 

Now,  can  we  trace  anything  farther  back  than  this  fact  ?  Probably 
not:  but  we  may  express  it  in  other  terms,  which  may  be  more  con- 
veniently used  in  our  further  inquiries,  by  saying  that  each  germ  de- 
rives from  its  parents  such  material  properties  that,  being  placed  in  the 
conditions  necessary  for  the  operation  of  the  vital  forces,  it  will  imitate 
in  all  the  phases  of  the  life  of  each  of  its  parts,  the  changes  through 
which  the  corresponding  parts  passed  in  the  parents.  It  is  convenient, 
and  probably  right,  while  we  assume  the  operation  of  a  vital  force  in 
the  formative  process,  still  to  refer  the  method  of  its  peculiar  manifes- 
tations to  the  material  properties  of  the  substances  in  which  it  acts. 

'  The  doctrine  of  correlation  and  conservation  of  force,  more  correctly  termed  con- 
scrvntion  and  transformation  of  enetgy,  may  ba  studied  in  its  relations  to  physiology 
in  the  following  works -.-Grove,  The  Correlation  of  the  Physical  Forces,  1842  and 
186''-  J  R  Mayer  Die  Organischc  Betuegung  in  ihrem  Zusammenhangs  nut  dem 
Stoffwrchsel,' 18i5,  reprinted  in  Die  Mechamk  der  Wdrme,  Stuttgart,  1867  ;  Ca,T,-n.er 
On  the  Mutual  Relations  of  the  Vital  and  Physical  Forces  (Phil.  Trans  1850).  and 
Quart,  rlu  Journal  of  Science,  1864;  BelmholU,  Die  F.rhaltm,,,  Dcr  Krajt.  1847, 
Medical  Times  and  Gazette,  1864  ;  Sir  W.  Thomson,  Proc.  Roy.  Soc.  Edinburgh,  18o2  ; 
Tyndall,  Heat  Considered  as  a  Mode  of  Motion,  1863  ;  P.  G.  Tait,  Arhcle  'Force,  in 
Chamber*'  Encyclopedia,  1862,  and  Thermodynamics,  Edinburgh,  1868;  EL  Ifcnco 
Jones,  Croonian  Lectures  on  Matter  and  Force,  London,  1868. 
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Tn  the  case  before  us  we  may  accordingly  assume  that  peculiar  and 
typical  properties  are  transmitted  from  its  parents  to  the  materials  of 
each  impregnated  germ  ;  that  these  determine  the  construction  of  cor- 
responding  peculiar  and  typical  forms ;  that  they  are  also  communicated 
to  whatever  materials  capable  of  organisation  are  brought  within  the 
sphere  of  the  developing  germ,  so  that  these  also  determine  the  same, 
or  some  definitely  related,  method  of  construction  ;  and  that  thencefor- 
ward, throughout  life,  by  similar  communication  or  induction  of 
specific  properties  in  the  forming  blood  or  other  nutritive  fluid,  the 
same  method  of  formation  is  maintained  in  all  the  tissues. 

Unless  we  thus  assume  a  dependence  of  form  upon  composition,  of 
organic  structure  upon  organic  constitution,  I  think  we  cannot  under- 
stand, or  even  clearly  speak  of,  many  of  the  deflections  from  the  nor- 
mal formative  process  which  are  due  to  injury  or  disease  ;  deflections 
which,  as  we  have  seen,  are  maintained  in  the  blood  and  tissues,  and 
the  tendency  to  which  is,  in  hereditary  diseases,  transmitted  fiom  r  arent 
to  offspring  with  the  other  properties  of  the  germ. 

The  sum,  then,  of  the  hypothesis  concerning  the,formative  processes 
in  the  maintenance  of  the  tissues  is  as  follows  : — It  is  assumed  first, 
that  a  certain  vital  or  formative  force  is  in  constant  operation  ;  secondly, 
that  the  forms  and  dimensions  assumed  under  its  direction  depend 
primarily,  and  in  greatest  measure,  on  the  specific  composition,  poten- 
tial energy,1  and  other  properties  of  the  organisable  materials  taken  from 
the  blood  and  continually  renewed  in  it  from  the  food ;  and  thirdly 
that  these  properties,  transmitted  in  the  first  instance  from  the  parent 
to  the  germ,  are  thenceforward  communicated  to  the  nutritive  materials, 
subject,  however,  to  certain  progressive  changes  corresponding  to  the 
development  and  degenerations  of  the  several  tissues. 

It  is  assumed,  further,  that  the  taking  of  materials  from  the  blood, 
by  each  part  for  its  own  maintenance,  depends,  as  to  quality,  on  certain 
definite  relations,  or  '  organic  affinities  '  between  the  blood  and  the  part; 
and  as  to  quantity,  on  the  waste  of  the  part. 

I  fear  I  may  have  seemed  to  have  engaged  in  a  very  useless  discus- 
sion, and  to  have  been  talking  of  words  more  ihan  of  things  ;  but  the 
charge  will  not  be  made  by  one  who  knows  the  utility  of  being  clear 
in  the  expressions  used  for  the  ground-work  of  teaching;  or  who  will 
consider  the  importance  in  pathology  of  the  principle  that  specific 


1  Potential  energy,  in  this  souse,  is  the  work  winch  can  lie  derived  from  tlio  food 
in  virtue  of  its  quantity  and  chemical  composition. 
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organic  structures  correspond  with,  and  are  determined  by,  specific 
organic  compositions. 

I  propose  now  to  consider,  but  as  yet  only  gener-ally,  the  second 
method  of  the  formative  process,  Growth,  in  health  and  in  disease. 

It  consists  in  the  increase  of  a  part,  or  of  the  whole  body,  by  addi- 
tion of  new  material  like  that  already  existing.  The  essential  charac- 
ters of  each  organ  or  tissue  are  maintained,  but  its  quantity  is  increased 
and  thus  it  is  enabled  to  discharge  more  of  its  usual  function. 

For  a  general  expression  of  the  course  of  events,  we  may  say  that 
the  development  and  the  growth  of  the  body  go  on  together  till  all  the 
natural  structures  are  attained ;  and  that  then,  development  ceases, 
and  growth  goes  on  alone,  till  the  full  stature,  and  the  full  proportion 
of  each  part  to  the  rest,  are  gained.    But  this  is  only  generally  true; 
for  we  cannot  say  that  all  development  ceases  at  a  determinate  period, 
since  some  organs  may  go  on  to  be  developed  when  many  others  are 
complete.    Neither  can  we  assign  the  period  of  terminated  growth  ; 
since,  not  only  is  the  period,  even  stated  generally,  very  various  in 
different  persons,  but  some  parts,  unless  placed  in  unfavourable  con- 
ditions of  disease,  continue  growing  to  the  latest  period  of  life.  M. 
Bizot  and  Dr.  Clendinning  have  proved,  of  the  heart  and  arteries,  that 
their  average  size  regularly  increases,  though  with  a  decreasing  ratio 
of  increase,  from  childhood  to  old  age,  provided  only  the  old  age  be  a 
lusty  one.1    And  this  is  a  real  growth  ;  for  the  heart  not  only  enlarges 
with  advancing  years,  but  its  weight  augments,  and  the  thickness  of 
its  walls  increases  ;  so  that  we  may  believe  it  acquires  power  in  the 
same  proportion  as  it  acquires  bulk— the  more  readily,  since  the  in- 
creased power  is  necessary  for  the  increasing  difficulties  put  in  the  way 
of  the  circulation  by  the  increasing  rigidity  of  the  parts. 

It  may  be  that  the  same  is  true  of  some  other  parts.  This  certainly 
is  true— that  any  part,  after  it  has  attained  its  ordinary  dimensions, 
according  to  the  time  of  life,  may  grow  larger  if  it  be  more  exercised: 
in  other  words,  every  part  has,  throughout  life,  the  power  of  growing, 
according  to  its  particular  needs,  in  coirespondence  with  the  degree  in 
which  its  function  is  discharged. 

Now,  when  such  growth  as  this  is  the  result  of  the  natural,  though 
almost  excessive  exercise  of  a  part  (as  of  the  limbs,  for  example,  during 
hard  work),  we  regard  it  only  as  an  indication  of  health,  and  its  result 

.  Croonian  Lectures  by  Dr.  Clendinning.  Me.lical  Gaccitr,  tor  1837-8.  sxii.  p. 
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is  admitted  to  bo  a  desirable  accession  of  strength.  But,  wben  such 
growth  in  one  part  is  the  consequence  of  disease  in  another,  it  is  com- 
monly described  as  a  disease  ;  it  bears  the  alarming  name  of  Hyper- 
trophy ;  and  it  comes  to  be  a  subject  of  consideration  in  Morbid 
Anatomy. 

But  in  both  these  cases  the  process  of  growth  is  the  same,  and  is 
according  to  the  same  rules ;  and  the  tendency  of  the  process  of 
genuine  hypertrophy  in  disease,  like  that  of  healthy  growth  in  active 
exercise,  is  always  conservative.  I  say  genuine  hypertrophy,  meaning, 
under  that  term,  to  include  only  the  cases  in  which  the  enlargement  of 
a  part  is  affected  with  development  or  increase  of  its  natural  tissue, 
■with  proportional  retention  of  its  natural  form,  and  with  increase  of 
power.  To  include  all  enlargements  under  the  name  of  hypertrophy 
is  too  apt  to  lead  to  misunderstanding. 

The  rule  then  concerning  hypertrophy  is,  that,  so  long  as  all  con- 
ditions remain  the  same,  each  part  of  the  body,  after  the  attainment  of 
the  average  size,  merely  retains  its  state,  or  at  most  grows  at  a  certain 
determinate  slow  rate  ;  but  when  the  conditions  alter,  so  that  a  part  is 
more  than  usually  exercised  in  its  office,  then  it  manifests  a  power  of 
renewing  or  accelerating  its  growth.  It  is  as  if  each  healthy  part  had 
a  reserve-power  of  growth  and  development,  which  it  puts  forth  in  the 
time  of  emergency. 

And  the  converse  is  equally  true  :  when  a  part  is  less  than  usually 
exercised,  it  suffers  atrophy  ;  so  that  the  rule  may  be  that  each  part- 
nourishes  itself  according  to  the  amount  of  function  which  it  dis- 
charges. 

We  may  constantly  see  this  rule  in  many  more  examples  than  I 
need  refer  to.  The  simplest  case  that  can  be  cited  is  that  of  the  epi- 
dermis. In  its  original  formation,  even  before  it  has  come  into  relation 
with  the  external  world,  it  is  formed  on  the  several  parts  of  the  body — 
take  for  example  the  palm  and  the  back  of  the  hand— in  different 
quantity  and  kind,  adapted  to  the  several  degrees  in  which  the  cutis  it 
is  to  protect  will  be  exposed  to  pressure,  friction,  and  the  influence  of 
other  external  forces.  And,  not  only  are  its  original  quantity  and  con- 
struction on  these  parts  different,  but  its  rate  of  growth  is  so  also  ;  for, 
though  the  back  of  the  hand  loses  comparatively  little  by  friction  or 
otherwise,  yet  its  epidermis  does  not  grow  thick  ;  and  though  the 
palm  loses  moreyet  its  epidermis  does  not  grow  thin.  So  then,  both  in 
Original  construction  and  in  rate  of  formation,  the  epidermis  is  thu„ 
adapted  to  the  amount  of  function  it  has  to  discharge ;  that  is,  to  the 
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amount  of  protection  it  has  to  afford.  But  suppose  now,  that  by  some 
new  handicraft,  the  amount  of  exercise  of  the  epidermis  is  increased; 
its  rate  of  waste  is  increased  in  the  same  proportion,  yet  it  does  not 
grow  thin  ;  nay,  it  grows  thicker,  till  it  is  completely  adapted  to  pro- 
tect the  cutis  from  the  greater  sources  of  injury  to  which  it  is  now 
exposed  ;  it  puts  forth,  as  it  were,  a  reserve-power,  which  is  enough 
not  only  to  repair  all  amount  of  waste  within  certain  limits,  but  further 
than  this,  to  increase  the  quantity  of  the  tissue  to  the  amount  required 
for  the  discharge  of  its  increased  functions. 

What  we  can  see  in  this  case  of  the  cuticle,  we  may  be  sure  of  for 
other  tissues  :  for  example,  in  a  muscle  ;  as  in  a  heart,  when,  by-disease 
of  the  valves,  an  obstacle  is  put  in  the  way  of  the  circulating  blood, 
and  the  heart,  or  one  of  its  cavities,  acts  with  additional  force  to  drive 
it  on.  But,  as  we  know,  the  more  of  action  in  a  muscle,  the  more  the 
consumption  of  the  tissue,  so  we  might  now  expect  a  diminution  of  the 
heart.  On  the  contrary,  it  enlarges  ;  it  is  hypertrophied  ;  the  formative 
process  not  only  meets  the  immediate  exigencies  of  the  increased  con- 
sumption of  muscular  tissue,  but  produces  enough  to  act  with  the  ad- 
ditional power  required  by  the  increased  difficulty  of  the  circulation. 

Such  are  the  effects  of  growth  in  examples  of  hypertrophy.  But, 
to  meet  the  increasing  difficulties  of  these  and  the  like  cases,  a  part 
may  do  more  than  grow  :  it  may  develope  itself;  it  may  acquire  new 
structures,  or  it  may  improve  those  of  which  it  is  already  composed,  so 
as  to  become  fit  for  higher  functions  and  the  exercise  of  greater  power. 
For  example,  in  the  most  ordinary  hypertrophy  of  the  heart,  the  mus- 
cular tissue  is  developed  to  more  robustness  :  its  fibres  become  not 
onlv  larger,  or  more  numerous,  but  firmer,  more  highly  coloured,  and 
stronger.    In  the  pregnant  uterus,  such  fibres  are  formed  as  are  not 
seen  in  the  ^impregnated  state  ;  they  are,  indeed,  not  a  new  kind  of 
fibre,  but  they  are  so  different  in  size  and  shape,  and  so  much  more 
powerful  than  those  which  existed  before,  that  we  may  justly  speak  of 
them  as  developed.    And  this  change  by  development  whxcb  m  preg- 
nancy is  natural,  is  often  imitated  in  disease,  when,  by  the  growth  of 
fibrous  tumours  in  it,  the  uterus  attains  the  size,  the  structure,  and  even 
the  full  capacity  of  action,  of  the  pregnant  organ.      n  several  ol  such 
eaL  the  uterus  has  at  length  imitated  the  curse  ol  labour,  and  de- 
livered itself  Of  Ike  tumour  by  its  contractile  power. 

A  similar  change;  by  development  and  growth  of  muscular  Bfa* 
^o^the  gall-bladder,  tha  oreter,  and,  probably,  m  anyoth* 
part  that  has  the  smooth  muscular  l.bro-cclls. 
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We  have  an  example  of  development  of  a  secreting  structure  in  the 
bursa,  which,  as  Hunter  displayed  it,  is  produced  under  a  corn.  The 
corn  itself  is  the  result  of  a  kind  of  hypertrophy,  tending  to  shield  the 
cutis  from  unnatural  pressure ;  but,  itself  becoming  a  source  of  greater 
trouble  than  that  against  which  it  was  directed,  it  gives  rise  to  the  de- 
velopment of  a  bursa  beneath  it,  which  may,  for  a  time,  more  effectually 
protect  the  joint  beneath,  by  diffusing  the  pressure  over  a  wider  extent 
of  surface. 

All  these  are  examples  that  this  hypertrophy,  as  we  call  it,  though 
it  happens  in  circumstances  of  disease,  is  yet  in  general,  so  far  as  itself 
is  concerned,  a  process  of  full  and  vigorous  health,  serving  to  remedy, 
or  keep  back,  the  ill  effects  that  would  ensue  from  disease  in  some  other 
part.  It  is,  in  a  less  degree  than  the  repair  of  a  fracture  or  other 
mechanical  injury,  an  instance  of  the  truth  that  we  are  provided  for 
accidents  and  emergencies  ;  framed  not  merely  to  live  in  peace  and 
sameness,  but  to  bear  disturbances ;  to  meet,  and  balance,  and  resist 
them,  and,  sometimes  at  least,  to  counteract  them. 

The  amplified  healthiness  of  the  formative  process  exercised  in  hy- 
pertrophy is  testified  by  its  requiring  a  full  measure  of  all  the  conditions 
of  ordinary  nutrition.  It  needs  healthy  and  appropriate  blood :  and 
one  of  the  most  interesting  studies  is  to  watch  the  hindering  influence 
of  disease  on  the  occurrence  and  progress  of  hypertrophy,  especially 
that  of  the  heart.  In  some  of  these  cases,  to  which  I  shall  have  again 
to  refer,  death  seems  clearly  to  be  the  consequence  of  impairment  of 
the  blood,  which  can  no  longer  maintain  in  the  heart  the  exceeding 
growth  required  for  its  increased  functions. 

We  find,  moreover,  very  constantly,  that,  as  if  to  ensure  sufficient 
blood  to  the  grown  or  growing  part,  the  main  arteries  and  veins  belong- 
ing to  it  are  enlarged.  This  is  usually  well  shown  in  the  enlarged 
coronary  arteries  of  the  hypertrophied  heart ;  an  instance  analogous  to 
the  enlargement  of  the  arteries  of  the  pregnant  uterus,  the  growing 
antlers  of  the  deer,  and  many  others.  According  to  all  analogy,  we 
must  consider  this  increase  of  the  bloodvessels  to  be  secondaiy.  As 
in  the  embryo,  parts  form  without  vessels,  till  for  their  further  nutri- 
tion as  their  structure  becomes  more  complex,  the  passage  of  blood  into 
their  interior  becomes  necessary,  so,  we  may  be  sure,  it  is  here.  It 
may  seem,  indeed,  strange,  that  a  part  should  have  the  power  of  de- 
termining in  some  measure  the  rate  at  which  blood  shall  flow  into  it 
and  through  it :  but  so  it  is,  and  nearly  all  examples  of  hypertrophy 
are  examples  of  the  Eact;  though,  as  I  shall  presently  have  to  mention, 
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t  here  are  instances  in  which,  hypertrophy  is  the  consequence,  not  the 
cause,  or  precedent,  of  increased  supply  of  blood. 

With  the  increased  supply  of  blood  proportioned  to  the  increased 
nutrition  of  the  growing  part,  the  nerves  may  also  increase  ;  as  in  the 
pregnant  uterus  and  the  hypertrophied  heart.  So,  at  least,  I  believe ; 
but  probably  I  need  not  apologise  for  evading  the  discussion  of  this 
matter. 

The  conditions  which  give  rise  to  hypertrophy  are  chiefly  or  only 
three,  namely — 

1.  The  increased  exercise  of  a  part  in  its  healthy  functions. 

2.  An  increased  accumulation  in  the  blood  of  the  particular  ma- 
terials which  a  part  appropriates  to  its  nutrition  or  in  secretion. 

3.  An  increased  afflux  of  healthy  blood. 

Of  hypertrophy  as  the  consequence  of  the  increased  exercise  of  a 
part,  I  have  already  spoken  generally ;  and  we  need  no  better  examples 
of  it  than  the  muscles  of  a  strong  man's  arm  fitted  for  the  very  exercise 
in  which  they  acquired  bulk  and  power,  or  the  great  robust  heart  of  a 
man  who  has  suffered  from  some  disease  producing  an  obstacle  to  the 
movement  of  the  blood.  Both  alike  are  the  results  of  vigorous  healthy 
growth,  brought  about  by  exercise  of  the  part  in  its  proper  function. 

In  a  former  lecture  I  spoke  of  the  increased  growth  of  the  kidney, 
and  of  the  adipose  and  other  tissues,  when  the  chief  constituents  of 
their  structures  exist  in  excess  in  the  blood.  To  these  I  may  refer 
again  as  examples  of  the  second  kind  of  hypertrophy.  And  I  just  now 
mentioned,  that  although  in  most  cases  an  increased  circulation  of 
blood  is  the  consequence  of  hypertrophy,  yet  there  are  cases  in  which 
the  course  of  events  is  inverted.  The  increased  flow  of  healthy  blood 
through  a  part,  if  it  be  not  interfered  with  by  local  disease,  will  give 
rise  to  hypertrophy  of  the  part,  or,  at  least,  of  some  of  its  tissues. 

This  fact  is  shown  very  well  in  a  specimen  (No.  6)  in  the  Museum 
which  Mr.  Hunter  described  as  '  a  sore  which  had  continued  inflamed 
a  lono-  time,  where  the  increased  action  had  made  the  hair  grow.'  The 
integuments,  for  about  an  inch  round  the  ulcer,  where  probably  there 
was  simply  increased  supply  of  blood,  are  covered  with  thick-set,  long 
and  rather  coarse,  dark  hairs;  while  on  the  more  distant  parts  of  the 
integuments,  the  hair  is  paler,  more  slender,  and  more  widely  scat- 
tered. 

Similar  examples  of  overgrowth  of  the  hair  through  increased  sup- 
ply of  blood,  assisted  probably  by  more  than  usual  external  warmth 
and  moisture,  are  frequently  seen  near  the  ends  of  stumps  which  have 
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remained  long  inflamed,  and  about  old  diseased  joints  ;  not,  indeed,  at 
the  very  seat  of  inflammation,  but  at  some  little  distance  from  it,  where 
the  parts  share  the  increased  supply  of  blood,  but  not  the  disease  of 
inflammation.  Such  cases  are  often  observed  on  limbs  in  which  frac- 
tures have  occurred.  I  remember  one  very  striking  case  in  the  thigh 
of  a  child  about  five  years  old.  The  femur  had  been  fractured  near 
the  middle  ;  the  case  did  not  proceed  favourably ;  ~  and  union  was  not 
accomplished  without  much  distortion.  When  I  saw  the  child,  I  was 
at  once  struck  with  a  dark  appearance  on  the  thigh ;  it  was  all  covered 
with  dark  hair,  like  that  of  a  strong  coarse-skinned  man ;  yet,  on  the 
rest  of  the  body,  the  hair  had  all  the  fineness  and  softness  which  are 
proper  to  it  in  early  life. 

Similar  facts  are  presented  by  some  cases  of  transplantation.  When 
the  spur  of  a  cock,  for  example,  is  transplanted  from  the  leg  to  the 
comb,  which  abounds  in  blood,  its  growth  is  marvellously  augmented, 
and  it  increases  to  a  long,  strange-looking  mass  of  horny  matter,  such 
as  is  shown  in  two  preparations  in  the  Museum  of  tbe  College.  In 
one  (54)  the  spur  has  grown  in  a  spiral  fashion,  till  it  is  six  inches 
long ;  in  the  other  (52)  it  is  like  a  horn  curved  forwards  and  down- 
wards, and  its  end  needed  to  be  often  cut,  to  enable  the  bird  to  bring 
its  beak  to  the  ground  in  feeding,  and  to  prevent  injurious  pressure  on 
the  side  of  the  neck. 

It  is  worth  observing  that  these  excessive  growths  have  taken  place 
on  the  combs  without  any  corresponding  diminution  in  the  growth  of 
the  spurs  in  their  proper  places.  The  legs  of  these  cocks  are  amply 
spurred,  though  the  spur  reproduced  is  not  so  long  as  that  which  had 
not  been  interfered  with.  In  one  instance,  moreover  (No.  53),  there 
is  an  excessive  production  of  the  horny  scales  upon  the  legs,  while  the 
horny  spur  was  also  excessively  growing  on  the  comb. 

Even  accumulations  of  blood  or  lymph  moving  very  slowly  through 
parts  may  produce  hypertrophy,  as  in  the  case  of  muscles  of  limbs 
whose  veins  are  obstructed,  and  iu  those  of  enlargement  of  the  kidneys 
and  liver  in  heart  disease,  and  of  the  skin,  papillae,  and  epithelium,  in 
long-continued  obstruction  of  lymphatics.  I  will  only  suggest  as  a 
probability  that  some  of  the  cases  of  congenital  or  spontaneous  hyper- 
trophy of  a  hand,  or  a  foot,  or  of  one  or  more  fingers,  may  have  their 
origin  in  some  excessive  formation  of  the  vessels,  permitting  the  blood 
to  flow  more  abundantly  through  the  part.  An  enlargement  of  the 
radial  artery  has  been  observed  by  Dr.  John  Reid  1  in  a  case  of  such 

'  Land,  a  ml.  Edin.  Monthly  Journal  of  Medical  Science,  1843,  and  in  a  collection 
Mi'.  Curling  in  tho  Med.-Chir.  Trans,  xxviii. 
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hypertrophy  of  the  thumb  and  fore-finger  ;  but  there  is  no  evidence  to 
determine  whether  in  this  case  the  enlargement  of  the  artery  was  pre- 
vious  or  subsequent  to  the  excessive  growth  of  the  part. 

Whatever  be  the  case  in  these  instances  of  enlargement,  the  fact, 
which  the  others  show,  that,  well-organised  tissue,  like  hair  and  horn, 
is  produced  in  consequence  of  simply  increased  supply  of  blood,  stands 
in  interesting  contrast  with  the  phenomena  of  inflammation,  where  no 
tissue,  or  only  the  most  lowly  organised,  is  ever  formed  No  fact  can 
better  show  how  far  the  mere  enlargement  of  the  bloodvessels  is  from 
constituting  the  essential  part  of  inflammation. 

Through  cases  of  hypertrophy  such  as  these,  the  transition  is  made 
to  those  which,  though  they  appear  to  consist  in  simple  increase  of  the 
natural  texture  of  parts,  we  yet  must  regard  as  morbid,  inasmuch  as 
they  are  frequently  productive  of  inconvenience  to  the  individual,  and 
we  do  not  know  that  they  are  adapted  to  any  exigency,  of  the  economy. 
Such  are  the  simple  enlargements  of  the  thyroid,  thymus,  and  prostate 
glands,  of  the  spleen,  and  tonsils  ;  such,  too,  are  some  examples  of 
nrncous  polypi,  and  of  cutaneous  outgrowths  and  warty  growths  of  the 
skin.    These  all  present  an  increase  of  natural  textures  ;  and  they  may 
be  instances  of  purposive  growth,  adapted  and  conservative  ; 1  but  till 
it  is  more  manifest  that  they  are  so,  we  must  be  content,  I  think,  to 
regard  them  as  occupying  a  kind  of  middle  ground  between  the  gen- 
uine hypertrophies  of  which  I  have  been  speaking,  and  the  thoroughly 
morbid  outgrowths  of  which  a  part  of  the  class  of  tumours  is  com- 
posed. 

On  another  side,  there  are  caces  intermediate  between  hypertrophies 
and  the  results  of  inflammation,  and  no  line  of  distinction  can  be  drawn 
among  them,  if  we  rely  on  their  anatomical  characters  alone  ;  for,  in 
the  lowest  degrees  of  inflammation,  the  material  produced  may  be  or- 
ganised into  a  very  near  likeness  to  the  natural  tissues,  and  may  thus 
seem  to  increase  their  quantity.  If  these  inflammatory  hypertrophies, 
or  hypertrophies  from  irritation,  as  they  have  been  called,  can  be  dis- 
tinguished from  true  ones,  it  is  only  by  their  being  unattended  with 
increase  of  functional  power  or  fitness  for  the  part's  relations. 

1  It  is  nt  least  very  remarkable  that  almosl  all  these  simple  hypertrophies  occur 
in  organs  of  whoso  offices  in  the  economy  wo  are  in  a  groat  monsure  ignorant. 
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LECTURE  IV. 

lLYPEHTROPHY. 

Let  me  now  further  illustrate  the  general  physiology  of  Hypertrophy, 
by  adducing  some  of  the  specimens  in  the  Museum  which  exhibit  it  in 

the  principal  tissues. 

The  first  specimen  in  the  Pathological  division  of  the  Museum  is 
an  urinary  bladder  hypertrophied  in  consequence  of  stricture  of  the 
urethra.  It  affords  an  admirable  instance  of  genuine  unmixed  hyperi 
trophy ;  for  every  part  of  the  bladder  is  enlarged  ;  it  is  not  contracted 
as  if  it  had  been  morbidly  irritable  ;  and  its  mucous  membrane,  with- 
out induration  or  any  similar  morbid  change,  is  increased,  apparently 
by  simple  growth,  to  a  thickness  proportionate  to  that  of  the  muscular 
coat. 

I  adduce  this  especially  as  an  example  of  hypertrophy  of  muscular 
tissue,  concerning  which,  instead  of  adding  to  what  was  said  in  the 
last  lecture,  I  will  quote  Mr.  Hunter's  account.  Referring,  perhaps, 
to  this  very  specimen,  he  says,  in  a  passage  which  I  have  inserted  in 
the  Catalogue  ; 1  '  The  bladder,  in  such  cases  [of  obstruction  to  the 
passage  of  urine],  having  more  to  do  than  common,  is  almost  in  a  con- 
stant state  of  irritation  and  action  ;  by  which,  according  to  a  property 
in  all  muscles,  it  becomes  stronger  and  stronger  in  its  muscular  coat ; 
and  I  suspect  that  this  disposition  to  become  stronger  from  repeated 
action  is  greater  in  the  involuntary  muscles  than  the  voluntary;  and 
the  reason  why  it  should  be  so  is,  I  think,  very  evident ;  for,  in  the 
involuntary  muscles,  the  power  should  be  in  all  cases  capable  of  over- 
coming the  resistance,  as  the  power  is  always  performing  some  natural 
and  necessary  action ;  for  whenever  a  disease  produces  an  uncommon 
resistance  in  the  involuntary  parts,  if  the  power  is  not  proportionally 
increased,  the  disease  becomes  very  formidable  ;  whereas  in  the  volun- 
tary muscles  there  is  not  that  necessity,  because  the  will  can  stop  when - 


1  Vol.  i.  p.  3;  and  Hunter's  Works,  ii.  299. 


3b  HYPERTROPHY  OF  MUSCLE. 

ever  the  muscles  cannot  follow  ;  and  if  the  will  is  so  diseased  as  not  to 
stop,  the  power  in  voluntary  muscles  should  not  increase  in  propor- 
tion.' 

Nothing,  snrely,  could  more  appositely  or  more  exactly  express  I  be 
trnth  concerning  hypertrophy  of  muscle  ;  and  it  may  be  observed,  from 
what  he  says  in  a  note,  that  Mr.  Hunter  appears  to  have  been  tbe  first 
who  rightly  apprehended  the  nature  of  this  growth  of  the  bladder. 
He  says,  '  This  appearance  was  long  supposed  to  have  arisen  from  a 
disease  of  this  viscus  ;  but,  upon  examination,  I  found  that  the  mus- 
cular parts  were  sound  and  distinct,  that  they  were  only  increased  in 
bulk  in  proportion  to  the  power  they  had  to  exert,  and  that  it  was  not 
a  consequence  of  inflammation,  for  in  that  case  parts  are  blended  into 
one  indistinct  mass.' 

What  this  specimen  shows  in  the  urinary  bladder  is  an  example  of 
the  change  which  ensues  in  all  involuntary  muscles  under  the  same 
circumstances.  They  all  grow  and  acquire  strength  adapted  as  much 
as  possible  to  the  new  and  extraordinary  emergencies  of  their  case. 
Thus,  the  oesophagus,  the  stomach,  the  intestinal  canal,  as  often  as  any 
portion  is  the  seat  of  stricture,  display  hypertrophy  of  the  muscular 
coat  above  the  stricture.  The  enormous  enlargements  of  the  intestinal 
canal,  which  gradually  ensue  above  nearly  impassable  strictures  of  the 
rectum,  are  not  mere  dilatations,  but  growths  of  the  intestinal  walls  ; 
the  muscular  coat  augmenting  in  power,  to  overcome,  if  it  may,  the 
increased  hindrance  to  the  propulsion  of  the  contents,  and  even  the 
glands  and  other  textures  of  the  mucous  membrane  simultaneously  in- 
creasing. 

In  a  great  majority  of  cases  the  hypertrophy  of  muscles,  whether 
voluntary  or  involuntary,  is  the  consequence  of  an  increased  obstacle 
to  their  ordinary  action.  Against  this  obstacle  they  exert  extraordi- 
nary force,  and  this  induces,  indirectly,  extraordinary  formation  of  their 
tissue.  Frequent  action  of  muscles,  unless  it  be  also  forcible,  does  not 
produce  hypertrophy.  As  Professor  Humphry1  says,  'the  heart, 
though  it  may  act  with  unusual  frequency  for  years,  yet  docs  not  in 
these  cases  grow  larger  ;  and  the  muscles  of  the  hands  are  not  generally 
so  large  in  mechanics  who  use  great  celerity  of  action  as  in  those  who 
work  with  great  force.'  But  action  of  muscles,  if  it  be  at  once  frequent 
and  forcible,  may  produce  hypertrophy,  even  though  the  action  be  un- 
healthy.   This  appears  to  be  the  case  with  the  bladders  of  some  child- 


1  Lectures  on  Surgery,  in  Prov.  Med.  and  Surg.  Journal ;  Reprint,  p.  108. 
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ren,  who  suffer  from  frequent  and  very  painful  micturition,  and  nearly 
all  the  signs  of  calculus,  but  in  whom  no  calculus  exists.  The  bladder 
in  such  children  is  found,  after  death,  exceedingly  hypertrophied,  and 
there  may  be  no  other  disease  whatever  of  the  urinary  organs.  Dr. 
Guiding  Bird  has  shown  that  phymosis,  by  obstructing  the  free  exit  of 
urine,  may  give  rise  to  these  signs  and  to  extreme  hypertrophy  of  the 
bladder  ;  but  in  some  cases  it  appears  certain  that  hypertrophy  may 
occur  without  either  phymosis,  calculus,  stricture,  or  any  similar  ob- 
struction. It  was  so  in  a  case  illustrated  in  the  Museum  of  St.  Bartho- 
lomew's (xxvii.  14),  in  a  child  four  years  old,  who  had  suffered  intensely 
with  signs  of  stone  in  the  bladder,  but  in  whom  no  Stone  existed  ;  no 
disease  of  the  urinary  organs  could  be  found,  except  this  hypertrophy 
of  the  muscular  coat  of  the  bladder.  An  exactly  simdar  case  was  under 
Mr.  Stanley's  care,  in  which,  after  exceeding  irritabdity  of  the  bladder, 
the  enlargement  of  its  muscular  coat  appeared  the  only  change. 

In  such  cases,  the  too  frequent  and  strong  action  of  the  bladder, 
though  irritable  and  unhealthy,  seems  alone  to  give  rise  to  hyper- 
trophy of  the  fibres.  It  is,  however,  possible  that  the  change  may  be 
due  to  temporary  closure  of  the  urethra  by  muscular  action.  If,  for 
example,  the  compressors  of  the  urethra,  instead  of  relaxing  when  the 
muscular  coat  of  the  bladder  and  the  abdominal  muscles  are  contract- 
ing, are  in  the  habit  of  contracting  with  them,  the  obstacle  they  would 
produce  in  the  urethra  will  soon  engender  hypertrophy  of  the  bladder. 
Certainly  such  cases  of  disagreement  in  the  action  of  the  bladder  and 
urethra  occur  in  adults,  and  they  may  be  called  cases  of  stammering 
bladders,  for  their  phenomena,  both  muscular  and  nervous,  are  exactly 
parallel  with  those  of  ordinary  stammering  in  speech.1 

Hunter;  whoso  ingenuity  was  always  tempting-on  his  intellect  and 
industry,  asked  himself  whether  the  hypertrophy  of  the  heart  were 
accomplished  by  the  addition  of  new  fibres,  or  by  the  enlargement  of 
those  that  already  exist,  for  it  will  be  well  to  bear  in  mind  that  hyper- 
trophy may  manifest  itself,  not  only  in  the  heart,  but  in  other  textures,, 
in  one  or  other  of  these  two  modes,  either  by  a  simple  increase  of  the 
existing  elements,  or  by  their  numerical  increase,  or  hyperplasia.  This 
question  could  hardly  be  determined  without  more  microscopic  aid 
than  Hunter  had  at  his  command.  And  even  since  his  time,  with  the 
command  of  much  finer  means  of  investigation,  there  were  difficult iesS 
in  the  way  of  answering  it :  for  whilst  on  the  one  hand,  Harting2  and 


1  Brit.  Med.  Jour.  Oct.  24,  1868. 


?  Becfierches  Micromitriques,  181.").  p,  62. 
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Hopp1  asserted  that  in  the  growth  of  striped  muscles  there  was  no 
numerical  increase  ;  on  the  oi  lier,  and  probably  with  greater  accuracy, 
Budge,2  G.  Schmidt,3  and  Weissmann4  have  positively  stated  thai  new 
muscular  fibres  do  arise  when  increase  in  the  bulk  of  a  muscle  takes 
place.  In  truth,  most  cases  of  hypertrophy  are  also  cases  of  hyper- 
plasia, both  the  number  and  size  of  the  elemental  structures  being  in- 
creased. 5 

Hypertrophy  of  bone  presents  itself  in  many  interesting  cases. 

It  is  usually  a  secondary  process,  ensuing  in  consequence  of  change  in 
a  part  with  which  some  bone  is  intimately  connected.  Jnst  as  in  their 
natural  development  and  growth,  the  bones  of  the  skull  are  formed  in 
adaptation  to  the  brain,  and  those  of  the  limbs  are  framed  to  a  fitness 
for  the  action  of  the  muscles  ;  so,  in  disease  they  submit  in  their  nutri- 
tion  to  adapt  themselves  to  the  more  active  parts.  Thus,  the  skull 
enlarges  when  its  contents  do  :  and  the  bones  of  the  limbs  strengthen 
themselves  as  the  muscles  inserted  on  them  become  stronger  and  more 
active  ;  and  they  do  this  in  adaptation  to  the  force  of  the  muscles,  and. 
not  merely  because  of  the  movements  they  are  subject  to  :  for  no  ex- 
tent or  force  of  passive  movement  would  prevent  the  bones  of  a  limb 
whose  muscles  are  paralysed  from  suffering  atrophy. 

In  the  skull,  if  in  any  organ,  we  might  speak  of  two  forms  of 
hypertrophy,  eccentric  and  concentric.  When  the  cranial  contents  are 
enlarged,  the  skull  is  hypertrophied  with  corresponding  augmentation 
of  its  area  ;  and  when  the  cranial  contents  are  diminished,  the  skull  (at 
least  in  many  cases)  is  also  hypertrophied,  but  with  concentric  growth 
and  diminution  of  its  capacity.  Cases  also  sometimes  occur  in  which 
there  is  great  hypertrophy  of  the  diploe,  with  elevation  of  the  outer 
table,  without  the  cranial  cavity  undergoing  any  diminution  m 
capacity. 

The  first,  or  eccentric  form,  is  usually  the  consequence  of  hydro- 
cephalus ;  wherein,  as  the  fluid  collects  and  distends  the  dura  mater, 
so  the  skull  grows;  still,  as  it  were,  striving  to  attain  its  purpose,  and 
form  a  complete  envelope  for  the  expanding  brain. 

The  process  of  enlargement  in  these  cases  is  often  one  of  simple 
growth,  and  that,  indeed,  to  a  less  extent,  than  it  may  seem  at  first 


'  Canslatl,  1853,  p.  43.  n  Virchow's  Archiv,  i860,  xvni. 

*  Deutsche  Mimic,  April  17th,  I8.18.  4  Zei/sch.f.  Eat.  M«l..  x.  p.  2G3. 
«  0.  Wobor  in  Billroth  and  von  Pitha's  Handbuch  dtr  Chirurgk,  i.  274. 
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sight:  for  it  is  very  rarely  that  the  due  thickness  of  the  skull  is 
attained  while  its  bones  are  engaged  in  the  extension  of  their  super- 
ficial  area.  Hence,  the  weight  of  an  hydrocephalic  skull  is  not  much, 
if  at  all,  greater  than  that  of  a  healthy  one;  a  large  parietal  bone,' 
measuring  nine  inches  diagonally,  weighs  only  four  ounces,  while  the 
weight  of  an  ordinary  parietal  bone  is  about  three  ounces. 

It  is  interesting  to  observe,  in  some  of  these  cases,  the  symmetrical 
placing  of  the  Wormian  bones,  by  which  the  extent  of  the  skull  is  in  a 
measure  made-up.  They  show  how  the  formative  process,  though  thus 
thrown  into  straits  and  difficulties,  yet  conforms,  both  in  growth  and 
development,  with  the  law  of  symmetry. 

It  would  be  yet  more  interesting  if  we  could  certainly  trace  here 
something  of  conformity  with  the  law  of  unity  of  organic  type,  in  the 
mode  of  insertion  of  these  Wormian  intercalary  bones,  when  compared 
with  those  of  other  animals.  It  cannot  be  certainly  done  :  and  yet,  m 
some  of  these  specimens,  there  appears  (as  if  in  accordance  with  that 
law)  a  tendency  to  the  formation  of  the  Wormian  bones  at  the  posterior 
part  of  the  sagittal  suture  more  than  in  any  other  part,  as  if  in  imita- 
tion of  the  interparietal  bones  of  Rodents,  or  of  those  occasionally  seen 
in  non-hydrocephalic  human  crania.  And  in  the  very  rare  specimen  2 
sketched  in  the  diagram  (Fig.  3),  in  the  midst  of  great  confusion  of 


Fig.  3. 

the  other  bones,  we  find  a  remarkable  bony  arch,  extending  from  be- 
tween the  two  frontals  to  the  ocqipital  bone  ;  occupying,  therefore,  the 
place  of  a  large  interparietal  bone  ;  and  reminding  us  of  some  of  the 
monkeys,  e.g.  Ccbus  and  Jacchus.  We  have  a  somewhat  corroborative 
specimen  in  the  immense  hydrocephalic  skull  of  the  skeleton  from 


1  No.  2  in  tho  College  Museum. 
*•  No.  3487  in  Hit'  witiie  Museum. 
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Mr.  List  on's  Museum  (No.  3489),  in  which  the  interparietal  Wormian 
bones  are  larger  than  any  others. 

The  hypertrophy  of  the  skull,  which  may  be  called  concentric,  is 
that  which  attends  atrophy  with  shrinking  of  the  brain,  or,  perhaps 
any  disease  of  the  brain  in  which  there  is  diminution  of  its  bulk.  In 
such  a  case  it  usually  happens,  as  was  first  shown  by  Dr.  Sims,1  that 
the  skull  becomes  very  thick. 

All  the  specimens  which  I  have  examined  show,  however,  that  in 
these  cases  the  thickening  of  the  skull  is  not  in  itself  a  morbid  pro- 
cess ;  it  manifests  definite  purpose  ;  is  usually  effected  by  healthy 
growth  ;  and  observes  the  rules  followed  in  the  natural  formation  of 
the  skull. 

Thus,  as  in  its  first  formation,  the  skull  adapts  itself  to  the  form 
and  size  of  the  brain,  or,  rather,  of  its  membranes ;  only  now  it  does 
so  without  representing  on  its  exterior  the  change  which  has  taken 
place  within.  The  thickening  of  the  skull  is  effected  by  the  gradual 
remodelling  of  the  inner  table  and  diploe  of  the  bones  of  the  vault,  so 
that,  although  the  exterior  of  the  skull  may  retain  its  natural  form  and 
size,  the  inner  table  grows  more  and  more  inwards,  as  if  sinking  to- 
wards the  retiring  and  shrinking  brain — not  thickening,  but  simply 
removing  from  the  outer  table,  and  leaving  a  wider  space  filled  with 
healthy  diploe. 

Again,  it  is  a  fact  of  singular  interest,  that  this  thickening,  this 
hypertrophy  of  the  skull,  most  commonly,  if  not  always,  takes  place, 


Pig.  4. 

especially,  and  to  a  greater  extent  than  elsewhere,  in  the  parts  of  the 
bones  in  and  about  which  ossification  commenced  in  the  foetal  state ; 
as  if  one  might  say,  some  of  the  potency  that  of  old  brought  the  foetal 
membiane  of  these  parts  first  iuto  the  development  of  bone,  were 
always  afterwards  concentrated  in  them;  or  as  if  a  reserve»power 
of  growth  had  its  seat  in  the  same  centres  where  was  formerly  the 

}  Medico- Chirurtjicat  DransacHons,  xix.  p.  81§. 
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originative  power  of  development.  The  fact  is  shown  in  many  of  the 
specimens,  especially  in  one  that  is  represented  here  (Fig.  4)  ;  and  we 
may  find  some  further,  thongh  less  sure,  evidence  of  the  peculiar  for- 
mative energy  of  these  old  centres,  in  the  fact  that  those  diseases  of 
bone  which  are  accompanied  with  excessive  formation,  such  as  morbid 
thickenings  of  the  skull  and  tumours,  are,  in  a  large  majority  of  cases, 
seated  in  or  near  the  centres  of  ossification  ;  you  rarely  find  them  ex- 
cept at  the  articular  ends,  or  round  the  middle  of  the  shaft.  The  same 
does  not  hold  of  necrosis,  rickets,  ulceration,  or  other  diseases  indica- 
tive of  depression  of  the  formative  power  of  the  bone.  Rather  as  some 
specimens  (Nos.  390-1-2)  of  ricketty  disease  of  the  skull  and  femora 
show,  the  centres  of  ossification  are  remarkably  exempt  from  the  change 
of  structure  which  has  extensively  affected  the  later  formed  parts. 

This  peculiarity  of  the  centres  of  ossification  is  the  more  remarkable 
when  we  remember  that,  in  many  cases,  the  thickening  of  the  skull 
takes  place  in  persons  far  past  the  middle  period  of  life  ;  it  may  happen 
even  in  very  old  age,  and  may  give  one  more  evidence  of  that  precision 
of  assimilation  which  maintains,  throughout  life,  characteristic  dis- 
tinctions among  portions  of  what  we  call  the  same  tissue. 

Let  me,  however,  remark  that  it  is  not  peculiar  to  old  persons  ;  I 
believe  that  at  whatever  age,  after  the  complete  closure  of  the  cranial 
sutures,  shrinking  of  the  brain  may  happen,  this  hypertrophy  of  the 
skull  may  be  its  consequence.  One  specimen,  for  instance  (No.  379), 
is  part  of  the  skull  of  a  suicide,  only  thirty  years  old  ;  another  (No. 
380),  from  an  idiotic  woman,  has  not  the.  characters  of  an  old  skull. 
I  once  examined  a  remarkable  case,  showing  the  same  conditions,  in  a 
person  less  than  thirty  years  old,  in  whom  the  thickening  of  the  skull 
must  have  begun  in  early  life.  She  was  a  lady  of  remarkable  personal 
attractions,  but  of  slenderly  developed  intellect,  whose  head  did  not 
externally  appear  below  the  average  female  size.  Yet  her  cranial 
cavity  was  singularly  contracted  ;  the  skull  had  adapted  itself  to  an 
imperfectly  grown  brain,  by  the  hypertrophy  of  its  diploe,  which  was 
nearly  half-an-inch  thick  at  and  near  the  centres  of  ossification  of  the 
frontal  and  parietal  bones.  But  this  cranial  hypertrophy  does  not 
necessarily  affect  the  whole  of  the  bones  forming  the  walls  of  the  brain 
cavity.  It  may  be  limited  in  extent,  as  in  those  cases  in  which  a 
partial  atrophy  of  the  contents  of  the  cavity  occurs,  as  when  one  hemi'- 
spherc  only  of  the  cerebrum,  or  cerebellum,  is  diminished  in  size.1 

1  An  interesting  case  of  this  kind  has  been  recorded  l.y  Professor  S  Van  der  ITnlk 
iboso  essay  is  translated,  by  Dr.  Moore,  in  vol.  xi.  of  Ncu,  8yd.  Soc.  PublicatZ* 
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Snch  hypertrophy,  however,  is  uot  always  the  mode  by  which  the 
skull  is  adapted  bo  the  diminished  size  of  the  brain,  In  congenital  and 
very  early  atrophy  of  the  brain,  the  skull  is  proportionally  small,  and 
may  exactly  represent  the  size  and  shape  of  the  cerebrum.    It  does  so 
in  the  eases  of  small-skulled  idiots,  and  in  a  remarkable  skull  in  the 
Museum  of  St.  Bartholomew's  Hospital.    The  man  from  whom  this 
skull  was  taken  received  a  compound  fracture  of  the  left  frontal  bone 
when  he  was  only  fourteen  years  old.  Portions  of  bone  were  removed ; 
hernia  cerebri  ensued,  and  several  pieces  of  brain  were  sliced  off.  But 
he  recovered  and  lived  thirty-three  years.    The  left  hemisphere  of  the 
cerebrum  was  altogether  small.    Where  the  brain  had  been  sliced  off 
its  surface  had  sunk  in  very  deep,  and  had  left  a  cavity  filled  with  a 
vascular  spongy  substance,  containing  ill-formed  nerve-fibres.  You 
will  observe  here,  that  in  the  modelling  of  the  skull,  the  left  side  has 
become  in  every  part  less  capacious  than  the  right,  adapting  itself  to 
the  diminished  brain  without  any  hypertrophy  of  the  bones 

•  The  cases  are  very  rare  in  which  hypertrophy  of  any  other  bones 
than  those  of  the  skull  occurs  in  connection  with  what  is  recognised 
as  disease.  For,  as  I  have  said,  the  bulk  of  most  of  the  other  bones  is 
principally  determined  by  the  activity  of  the  muscles  fixed  on  them  ; 
and  a  morbidly  excessive  action  of  muscles,  sufficiently  continued  to 
produce  hypertrophy  of  bones,  is  seldom,  if  ever  met  with. 

But  there  is  a  condition  of  bones  so  similar  to  hypertrophy  in  many 
respects,  and  so  little  different  from  it  in  any,  that  I  may  well  speak  of 
it  here ;  yet  not  without  acknowledging  that  nearly  all  I  know  about 
it  is  derived  from  Mr.  Stanley. 

When  any  of  the  long  bones  of  a  person  who  has  not  yet  attained 
full  stature  is  the  seat  of  disease,  attended  with  unnatural  flow  of  blood 
in  or  near  it,  it  may  become  longer  than  the  other  or  more  healthy 
bone.    For  example,  a  lad,  suppose,  has  necrosis  of  the  femur,  it  may 
bo  of  a  small  portion  of  it,  and  he  may  recover  completely  from  his  dis- 
ease ;  but  for  all  his  life  afterwards  (as  I  had  constant  opportunity 
once'of  observing  in  a  near  relative)  he  may  be  lame,  and  the  character 
of  his  lameness  will  show  that  the  limb  which  was  diseased  is  now  too 
long  ;  so  that  ho  is  obliged,  in  walking,  to  lift  the  lame  leg,  almost  like 
a  hemiplegia  man,  lest  his  toe  should  trip  upon  the  ground. 
1861.    Tarin,  Os/cographic,  Paris,  1753,  figures,  pi.  3.  p.  26.  ft  frontal  bone,  which  in 
some  places  was  ono  inch  in  thickness.    Sundifort,  Excrcitathms  Academe*,  17So. 
Tab.  3,  figures  excellent,  examples  of  l.ypertropiod  crania.    In  the  Anatomical  Museum 
of  tho  University  of  Edinburgh  are  several  illustrative  specimens,  in  one  of  which  the 
bono  is  1     inch  in  thickness. 
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Such  cases  arc  not  uncommon. ;  I  once  saw  with  Mr.  Stanley,  a 
member  of  our  profession,  in  whom  this  elongation  of  one  femur  had 
taken  place  to  such  an  extent  that  he  was  obliged  to  wear  a  very  high 
shoe  on  the  other,  that  is,  the  healthy  limb.  £nd  this,  which  he  had 
adapted  for  himself,  affords  the  only  remedy  for  the  inequality  of  limbs. 
For  is  the  remedy  unimportant ;  for  to  say  nothing  of  the  unsightly 
lameness  which  it  produces,  the  morbid  elongation  of  the  limb  is  apt  to 
be  soon  complicated  by  one  of  two  serious  consequences.  Either  the 
patient,  in  his  endeavours  to  support  himself  steadily  and  upright,  will 
acquire  first  the  habit,  and  then  the  malformation,  of  talipes  of  the 
healthy  limb  ;  or  else,  through  the  habit  of  always  resting  on  the  short 
healthy,  and  stronger  limb,  he  will  have  lateral  curvature  of  the  spine. 
Cases  of  both  these  kinds  occurred  in  Mr.  Stanley's  practice  ;  being 
brought  to  him  for  the  remedy,  not  of  the  elongated  femur,  but  of  the 
consequent  deformity  of  the  foot  or  the  spine. 

A  considerable  elongation  of  the  lower  extremity  almost  always 
depends  on  the  femur  being  thus  affected  ;  another,  and  very  charac- 
teristic result,  ensues  from  the  same  kind  of  hypertrophy  when  it 
occurs  in  the  tibia.  The  femur  can  grow  longer  without  materially 
altering  its  shape  or  direction,  but  the  tibia  is  tied  by  ligaments  at  its 
two  ends  to  the  fibula  ;  so  that  when  it  lengthens,  unless  the  fibula 
should  lengthen  to  the  same  extent,  it,  the  tibia,  must  curve  :  in  no 
other  way,  except  by  the  lengthening  of  the  ligaments,  which,  I  believe, 
never  happens  to  any  considerable  extent,' is  elongation  of  the  tibia  pos- 
sible. 

Tibia?  thus  curved  are  far  from  rare  ;  specimens  are  to  be  found  in 
nearly  every  museum  ;  yet  I  know  of  none  in  which  the  pathology  of 
the  disease  is  clearly  shown,  except  one  in  the  Museum  of  St.  Bartho- 
lomew's (Subser.  A,  46),  which  is  here  sketched  (Fig.  5).  In  this,  the 
fibula,  and  the  healthy  tibia  of  the  opposite  limb,  are  preserved  with 
the  elongated  tibia.  The  anterior  wall  of  this  tibia,  measuring  it  over 
its  curve,  is  more  than  two  inches  longer  than  that  of  the  healthy  one  ; 
the  posterior  wall  is  not  quite  so  long. 

In  all  such  specimens  you  may  observe  a  characteristic  form  of  the 
curve,  and  its  distinction  from  the  curvature  of  rickets.  The  distinc- 
tion is  established  by  these  particulars  ;  the  ricketty  tibia  is  always 
short:  the  other  is  never  short,  and  may  be  longer  than  is  natural :  in 
the  ricketty  one  the  articular  ends  always  enlarge  very  suddenly  for 
tho  shortening  is  due  to  the  imperfect  formation  of  the  ends  of  the 
shaft;  in  the  elongated  tibia,  there  is  usually  even  less  contrast  of  i 
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between  the  shaft  and  epiphyses  than  is  natural,  because  the  elongation 
of  the  shaft  is  commonly  attended  with  some  increase  of  its  circumfer- 
ence; but,  especially,  the  ricketty  tibia  is  compressed,  usually  curved 
inwards,  its  shaft  is  flattened  laterally,  and  its 
margins  are  narrow  and  spinous ;  while  in  the 
elongated  tibia,  the  curve  is  usually  directed  for- 
wards, its  margins  are  broad  and  round,  its  sur- 
faces are  convex,  and  the  compression  or  flattening, 
if  there  be  any,  is  from  before  backwards. 

The  elongation  of  the  bones  in  these  cases  may 
occur  in  different  instances,  in  two  ways.  In  some 
cases  it  seems  due  to  that  change  in  bone  which  is 
analogous  to  chronic  inflammation  of  soft  parts, 
and  which  consists  in  the  formation  of  the  products 
of  inflammation  in  the  interstices  of  the  osseous 
tissue,  their  accumulation  therein,  and  the  re- 
modelling of  the  bone  around  them  as  they  accu- 
mulate. Such  a  change  appears  to  have  occurred 
in  the  specimen  from  which  the  sketch  was  taken, 
and  would  necessarily  give  rise,  in  a  growing 
bone,  as  it  does  in  soft  parts,  to  enlargement  in 
every  direction,  to  elongation  as  well  as  increase 
of  circumference. 

But  in  other  cases  the  elongation  is  probably 
clue  to  the  more  genuine  hypertrophy  which  follows 
the  increased  flow  of  blood.  When,  for  example, 
a  small  portion  of  bone,  as  in  circumscribed 
necrosis,  is  actively  diseased,  all  the  adjacent  part 
is  more  vascular;  hence  may  arise  a  genuine 
hypertrophy,  such  as  I  have  shown  in  hair  under  similar  circumstances. 
Or  when  an  ulcer  of  the  integuments  has  long  existed  in  a  young 
person,  the  subjacent  bone  may  share  in  the  increased  afflux  of  blood, 
and  may  enlarge  and  elongate.  Even,  it  appears,  when  one  bone  is 
diseased,  another  in  the  same  limb  may  thus  be  increased  in  length.  A 
remarkable  instance  of  this  kind  has  been  observed  by  Mr.  Holden,  in  a 
young  man  who,  in  childhood,  had  necrosis  of  the  left  tibia,  one  of  the 
consequences  of  which  was  defective  growth  of  the  left  leg,  with 
Bhortening  to  the  extent  of  more  than  an  inch.  Yet  the  whole  limb 
is  not  shorter  than  the  other  ;  for  without  any  apparent  morbid  change 


Fig.  5. 
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of  texture,  the  Eenaur  of  the  same  side  has  grown  so  as  to  compensate 
for  the  shortening  of  the  tibia. 

An  interesting  example  of  similar  increasedagrowth  of  one  bone,  in 
compensation  for  the  weakness  of  another,  is  found  sometimes  in  cases 
of  ill-repaired  fractures  or  diseases  of  the  tibia.  The  fibula,  at  the  part 
corresponding  with,  the  weak  portion  of  the  tibia,  is  in  such  cases 
strengthened  sufficiently  for  the  support  of  the  limb.  So  in  a  specimen 
in  the  Museum  of  St.  Bartholomew's  (Ser.  3  ;  86),  taken  from  a  dog 
ten  weeks  after  a  piece  of  the  radius  was  cut  out  with  its  periosteum, 
while  the  gap  in  the  radius  is  filled  with  only  soft  tissue,  the  exactly 
corresponding  portion  of  the  ulna  is  iucreased  by  the  formation  of  new 
bone  beneath  its  periosteum. 

I  must  not  forget  to  say,  that  the  interest  of  these  cases  of  inequality 
of  the  limbs,  by  lengthening  of  one  of  the  bones  is  increased  by 
comparison  with  a  much  more  numerous  class  of  cases  in  which  a  great 
or  greater  inequality  of  length  depends  on  one  limb  being  anormally 
short.  In  these  the  short  limb  has  been  the  seat  of  atrophy,  through 
paralysis  of  the  muscles  dependent  on  some  of  the  very  numerous 
'  conditions  in  which  they  may  be  rendered  inactive,  chiefly  through 
infantile  or  so-called  essential  paralysis.  The  complication  of  the 
cases,  the  talipes,  and  the  curvatures  of  the  spine,  depending  as  they 
do,  on  the  inequality  of  the  length  of  the  limbs,  from  whatever  cause 
arising,  will  be  alike  in  both  ;  and  much  care  may  be  needed  in  diag- 
nosis, to  tell  which  of  the  limbs,  the  long  one  or  the  short  one,  is  in 
error.  The  best  characters  probably  are,  that  when  a  limb  is,  through 
disease  or  atrophy,  too  short,  it  will  be  found,  in  comparison  with  the 
other,  defective  in  circumference  as  well  as  in  length ;  its  muscles, 
partaking  of  the  atrophy,  will  be  weak  and  flabby,  and  all  its  tissues 
will  bear  signs  of  imperfect  nutrition.  If  none  of  these  characters 
be  found  in  the  short  limb,  the  long  one  may  be  suspected  ;  and  this 
suspicion  will  be  confirmed,  if  there  be  found  in  it  the  signs  of 
increased  nutrition,  such  as  enlargement,  growth  of  hair,  and  the  rest ; 
or  if  in  the  history  of  the  case,  there  be  evidence  of  a  disease 
attended  with  an  excess  in  the  supply  of  blood. 

Continuing  to  select  from  the  Museum  only  such  examples  of 
Hypertrophy  as  may  illustrate  its  general  pathology,  I  pass  over 
©any,  and  take  next,  those  which  display  the  formation  of  corns  -  a 
subject  which,  while  Hunter  deemed  it  worth  consideration,  we  shall 
not  be  degraded  by  discussing.    He  made  many  preparations' of  corns, 
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to  show  not  only  the  thickening  of  t  he  cuticle,  but  bbe  Eormation  of 
the  little  sac  of  fluid,  or  bursa,  between  the  thickened  cuticle  and  the 
subjacent  joint.    His  design  appears  to  have  been,  mainly,  to  illustrate 
the  different  results  of  pressure;  to  show  how  that  which  is  from 
without  produces  thickening  ;  that  from  within,  thinning  and  absorp- 
tion of  parts.     He  says,  having  regard  to  these  specimens,  '  The 
cuticle  admits  of  being  tliickened  from  pressure  in  all  parts  of  the 
body  :  bence  we  find  that  on  the  soles  of  the  feet  of  those  who  walk 
much,  the  cuticle  becomes  very  thick  ;  also  on  the  hands  of  labouring 
men.    We  find  this  wherever  there  is  pressure,  as  on  the  elbow,  upper 
part  of  the  little  toe,  ball  of  the  great  toe,  &c.    The  immediate  and 
first  cause  of  this  thickening  would  appear  to  be  the  stimulus  of  necessity 
given  to  the  cutis  by  this  pressure,  the  effect  of  which  is  an  increase  of 
the  cuticle  to  defend  the  cutis  underneath.  Not  only  the  cuticle  thickens 
but  the  parts  underneath  ;  and  a  sacculus  is  often  formed  at  the  root 
of  the  great  toe,  between  the  cutis  and  ligaments  of  the  joint,  arising 
from  the  same  cause,  to  guard  the  ligaments  below.'  1 

In  another  place  he  says,  'When  from  without,  pressure  rather 
stimulates  than  irritates ;  it  shall  give  signs  of  strength,  and 
produce  an  increase  of  thickening :  but,  when  from  within,  the 
same  quantity  of  pressure  will  produce  waste '  [as  illustrated  m  Nos. 
120  and  121  m  the  Pathological  Museum]  ;  '  for  the  first  effect  of  the 
pressure  from  without  is  the  disposition  to  thicken,  which  is  rather  an 
operation  of  strength  ;  but  if  it  exceeds  the  stimulus  of  thickening, 
then  the  pressure  becomes  an  irritator,  and  the  power  appears  to  give 
way  to  it,  and  absorption  of  the  parts  pressed  takes  place ;  so  that 
nature  very  readily  takes  on  those  steps  which  are  to  get  rid  of  an  ex- 
traneous  body,  but  appears  not  only  not  ready  to  let  extraneous  bodies 
enter  the  body,  but  endeavours  to  exclude  them  by  increasing  the 

thickness  of  the  parts.'  2 

It  is  evident  from  these  passages  that  Mr.  Hunter  was  aware  that 
pressure  from  without  might  produce  atrophy;  though  he  may  appear 
to  'favour  the  belief,  which,  I  think,  is  commonly  adopted  as  on 
his  authority,  that  the  direction  of  the  pressure  is  that  winch  deter 
mines  its  result.  Really,  the  result  seems  to  depend  on  whethei  the 
pressure  be  occasional  or  constant.  Constant  extra-pressure  on  a  part 
Lays  appears  to  produce  atrophy  and  absorption  ;  occasional  pressure 
may,  and  usually  does,  produce  hypertrophy  and  thickenuig.    All  the 

•  Humors  Works,  i.  p.  500.  '  ■«* 
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thickenings  of  the  cuticle  are  the  consequences  of  occasional  pressure; 
as  the  pressure  of  shoes  in  occasional  walking,  of  tools  occasionally 
nsed  with  the  hand,  and  the  like:  for  it  seems  a  necessary  condition 
for  hypertrophy;  in  most  parts,  that  they  should  enjoy  intervals  of  rest 
in  which  their  nutrition  may  go  on  actively.  But  constant  pressure, 
whether  from  within  or  from  without,  always  appears  to  give  rise  to 
unrepaired  absorption  :  and  most  museums  contain  interesting  exam- 
ples of  its  effects. 

Some  vertebras  in  the  College  Museum  (121  A.)  illustrate  very 
well  the  results  of  pressure  by  aneurisms  and  tumours.  So  far  as  the 
vertebrae  are  concerned,  the  pressure  of  the  aneurism  was  from  with- 
out inwards  ;  yet  they  are  atrophied  ;  not  ulcerated,  but  hollowed  out, 
and  re-modelled  in  adaptation  to  the  shape  of  the  aneurismal  sac  : 
then-  cancellous  tissue  is  not  exposed,  but,  as  in  the  natural  state,  is 
covered  with  a  complete  thin  external  layer  of  compact  tissue. 

The  pressure  of  a  loose  mass  of  bone  in  the  knee-joint  (]STo.*955  in 
the  same  Museum)  was  from  without  inwards  :  but  its  result  was 
atrophy,  as  shown  in  the  formation  of  a  deep  pit  at  the  lower  end  of 
the  femur,  in  which  it  lay  safely  and  almost  tightly  lodged. 

Again,  the  effect  of  constant  pressure  is  shown  in  the  cases  in 
which  one  of  the  lower  incisor  teeth  of  a  rodent  animal  has  continued 
its  growth  after  the  loss  of  the  corresponding  upper  incisor,  and,  being 
no  longer  worn  down  by  attrition  in  growing,  attains  an  unnatural 
length.  In  such  a  case  the  extremity  of  the  tooth,  turning  round  so 
as  to  form  nearly  a  complete  circle,  has  come  into  contact  with  the 
side  of  the  lower  jaw,  and  (like,  as  they  tell,  the  Fakir's  finger-nails 
growing  through  the  thickness  of  his  clenched  hand)  it  has  perforated 
the  whole  thickness  of  the  jaw ;  the  absorption  consequent  on  its  pres- 
sure making  way  for  its  onward  course.1 

A  yet  stranger  example  was  taken  from  the  body  of  a  woman  in  the 
dissecting-room  of  St.  Bartholomew's  Hospital,  and  the  specimen 
(Ser.  1  ;  232)  tells  all  the  history  that  can,  or  perhaps  need  be  given. 
She  had  an  aperture  in  the  hard  palate,  and  for  remedy  of  its  annoy- 
ance used  to  wear  a  bung,  or  cork,  in  it.  But  the  constant  pressure  of 
so  rough  an  obturator  produced  absorption  of  the  edges  of  the  opening, 
making  it  constantly  larger,  and  requiring  that  the  cork  should 
be  often  wound  round  with  tape  to  fit  the  widening  gap.  And  thus 
the  remedy  went  on  increasing  the  disease,  till,  of  all  the  palatine  por- 

1  Owen's  Odontography,  Plate  104,  Pig.  7.    Mr.  Tomes  figures  in  his  worlr  nn  ti 
teeth,  a  like  example  of  unrestricted  growth  in  the  tooth  of.lfc  hi^olaZ 
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tions  of  the  upper  maxillary  and  palate  bones,  nothing  but  their 
margin  or  outer  shell  remains  :  the  rest  is  all  absorbed.  The  antrum 
is  on  each  side  obliterated  by  the  apposition  of  its  walls,  its  inner  wall 
having  probably  been  pushed  outwards,  as  the  plug  was  enlarged  so  as 
to  fit  the  enlarging  aperture  in  the  palate.  Nearly  the  whole  of  the 
vomer  also  has  been  destroyed,  and  the  superior  ethmoidal  cells  are 
laid  open. 

Lastly,  as  an  instance  in  which,  in  the  same  part,  permanent  pres- 
sure produced  atrophy,  and  occasional  pressure  hypertrophy,  I  may 
show  a  Chinese  woman's  foot.  The  bandaging,  and  constant  compres- 
sion in  early  life,  produced  this  diminished  growth;  but  afterwards, 
when  with  all  the  miserable  doublings  and  crowding  of  the  toes,  the 
foot  was  used  in  walking,  the  parts  of  pressure  became  the  seats  of 
corns 

We  may  sometimes  observe  the  same  contrast  after  amputations. 
A  hole-may  be  absorbed  in  an  upper  flap  where  it  lies  on  the  end  of 
the  bone,  and  is  subject  to  the  constant  pressure  of  its  own  weight ; 
but,  in  older  stumps,  the  greater  occasional  pressure  on  the  artificial 
limb  leads  to  thickening  and  hardening  of  the  parts. 

These  examples,  then,  may  suffice  to  show,  as  I  have  said,  that 
constant  pressure  on  a  part  produces  absorption  ;  occasional  pressure 
(-especially  if  combined  with  friction)  produces  thickening  or  hyper- 
trophy •  and  that  these  result  whatever  be  the  direction  of  the  pressure. 
And  yet,  let  me  add  that  Mr.  Hunter  was  not  far  wrong-he  never 
was-  for  nearly  all  pressures  from  without  are  occasional  and  inter- 
mittent, and  nearly  all  pressures  from  within,  arising,  as  they  do  from 
the  growth  of  tumours,  the  enlargement  of  abscesses  and  the  hke,  are 
constant. 
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LECTURE.  V. 
atrophy:  degeneration. 

I  propose  now  to  consider  the  subject  of  Atrophy ;  the  very  contrary 
of  the  Hypertrophy  which  I  endeavoured  to  elucidate  in  the  last  two 
lectures. 

By  atrophy  is  commonly  implied,  not  the  cessation  or  total  priva- 
tion of  the  formative  process  in  a  part,  but  its  deficiency ;  and  as  I 
limited  hypertrophy  to  the  cases  in  which  an  increased  power  is  ac- 
quired for  a  part  by  the  growth,  or  by  the  development,  of  healthy 
tissue,  so  shall  atrophy  be  here  taken  to  mean  only  that  process  by 
which  a  part  either  simply  wastes  and  is  reduced  in  size,  with  little  or 
no  change  of  texture,  or  else  gradually  and  regularly  degenerates. 

By  the  terms  of  this  limitation  it  is  implied,  that,  as  there  are  two 
modes  of  hypertrophy,  the  one  with  growth,  the  other  with  develop- 
ment ;  so  there  are  two  modes  of  atrophy,  the  one  with  simple  decrease, 
the  other  with  degeneration  of  tissue.  And  as  in  hypertrophy,  so  con- 
versely, in  atrophy ;  the  decrease  may  be  in  either  the  number  or  the 
size  of  the  tissue  elements,  or  in  both  number  and  size  at  once. 
Whether  with  decrease  or  with  degeneration  there  is  a  loss  of  functional 
power  in  the  part ;  but  in  one,  this  loss  is  due  to  the  deficient  quantity, 
in  the  other  to  the  deteriorated  quality,  of  the  tissue.  And  as  in  hy- 
pertrophy the  development  and  the  growth  of  the  affected  part  usually 
concur,  so  in  atrophy  a  part  which  becomes  smaller  usually  also  de- 
generates, and  one  which  degenerates  usually  becomes  smaller.  Still, 
one  or  other  of  these,  either  the  decrease  or  the  degeneration,  com- 
monly prevails ;  and  we  shall  see  reasons  why  the  distinction  is  very 
necessary  to  be  mado. 

Let  me  first  state,  and  even  at  some  length,  what  is  to  be  under- 
stood by  degeneration,  and  how  its  effects  may  be  distinguished  from 
those  of  disease. 

I  implied  in  a  former  lecture,  that  the  maintenance  of  a  part  in  its 
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mil  nl  ion  niust  not  be  understood  as  being  the  maintenance  of  an  un- 
changed state ;  rather  each  part  may  be  said  to  present  a  series  of  min- 
ute progressive  changes,  slowly  effected  and  consistent  with  that  exer- 
cise of  its  functions  which  is  most  appropriate  to  the  successive  periods 
of  its  existence. 

Now,  after  a  certain  length  of  life,  these  changes  accumulate  into  a 
very  noticeable  deterioration  of  all,  or  nearly  all,  parts  of  the  body,  and 
they  suffer  a  manifest  loss  of  functional  power.  Thus  changed,  we  say 
they  are  degenerate  ;  these  accumulated  changes  are  the  signs  of  decay, 
the  infirmities  of  age,  the  senile  atrophy.  They  are  the  indications  of 
defective  formative  power,  and  often  speak  more  plainly  of  old  age 
than  do  the  years  a  man  may  have  counted;  they  testify  that  the  power 
which  prevailed  over  the  waste  of  the  body  in  childhood  and  youth,  and 
maintained  the  balance  in  vigorous  manhood,  has  now  failed :  as  the 
tide  after  a  flood  and  a  period  of  rest,  turns  and  ebbs  down. 

All  the  expressions  usually  employed  about  these  changes  imply 
that  they  are  not  regarded  as  the  results  of  disease  :  nor  should  they 
be :  they  are,  or  may  be,  completely  normal.  For  to  degenerate  and 
die  is  as  normal  as  to  be  developed  and  live ;  the  expansion  of  growth 
and  the  full  strength  of  manhood  are  not  more  natural  than  the  decay 
and  feebleness  of  a  timely  old  age  ;  not  more  natural,  because  not  more 
in  accordance  with  constant  laws,  as  observed  in  ordinary  conditions. 
As  the  development  of  the  whole  being,  and  of  every  element  of  its 
tissues,  is  according  to  certain  laws,  so  is  the  whole  process  regulated 
by  which  all  that  has  life  will,  as  of  its  own  workings,  cease  to  live. 
And  as  in  healthy  development  and  growth  all  parts  concur  in  equiva- 
lent changes,  so  in  the  natural  decline  of  life  do  all  parts  change  in 
equivalent  degenerations,  till  all  together  cease  to  be  capable  of  living. 
For  it  is  natural  to  become  feeble  and  infirm,  to  wither  and  shrivel,  to 
have  dry,  dusky,  wrinkled  skins,  and  greasy  brittle  bones,  to  have  weak 
fatty  hearts,  blackened  inelastic  lungs  and  dusky  thin  stomachs,  and  to 
have  every  function  of  life  discharged  feebly,  and,  as  it  were,  wearily ; 
and  then,  with  powers  gradually  decreasing,  to  come  to  a  time  when 
all  the  functions  of  bodily  life  ceasing  to  be  discharged,  death,  without 
pain  or  distress,  ensues.  But  such  a  death  as  this  is  very  rare,  no  dis- 
ease is  rarer.  I  have  seen  only  two  or  three  such  cases  ;  for  it  is  very 
common  for  peoplo  to  reach  nearly  t ho  goal  of  natural  life,  and  then 
by  some  accident,  or  through  disease  or  advancing  degeneration  of  a 
single  organ,  to  fail  to  roach  it.  The  definition  of  life  that  Bichat 
gave,  is,  in  this  view,  as  untrue  as  it  is  illogical.    Life  is  so  far  from 
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being  '  the  sum  of  the  functions  that  resist  death,'  that  it  is  a  constant 
part  of  the  history  of  life  that  its  exercise  leads  naturally  to  decay,  and 
through  decay  to  death. 

Of  the  manner  in  which  this  decay  or  degeneration  of  organisms 
ensues  we  know  but  little.  Till  within  the  last  few  years  the  subject 
of  degenerations  was  scarcely  pursued  :  and  even  of  late,  the  inquiries, 
which  onght  to  range  over  the  whole  field  of  living  nature,  have  been 
almost  exclusively  limited  to  the  human  body. 

Yet  it  could  not  be  without  interest  to  watch  the  changes  of  the 
body  as  life  naturally  ebbs  ;  changes  by  which  all  is  undone  that  the 
formative  process  in  development  achieved ;  by  which  all  that  was 
gathered  from  the  inorganic  world,  impressed  with  life,  and  fashioned 
to  organic  form,  is  restored  to  the  masses  of  dead  matter  ;  to  trace  how 
life  gives  back  to  death  the  elements  on  which  it  had  subsisted ;  the 
progress  of  that  decay  through  which,  as  by  a  common  path,  the  brutes 
pass  to  their  annihilation,  and  man  to  immortality.  "Without  a  know- 
ledge of  these  things  our  science  of  life  is  very  partial,  very  incomplete. 
And  the  study  of  them  would  not  lack  that  peculiar  interest  which 
appertains  to  inquiries  into  final  causes.  For  all  the  changes  of  natural 
decay  or  degeneration  in  living  beings  indicate  this  design  ;  that  being 
gradual  approximations  to  the  inorganic  state  of  matter,  they  lead  to 
conditions  in  which  the  chemical  elements  of  the  body,  instead  of 
being  on  a  sudden  and  with  violence  dispersed,  may  be  collected  into 
those  lower  combinations  in  which  they  may  best  rejoin  the  inorganic 
world  ;  they  are  such,  that  each  creature  may  be  said  to  die  through 
that  series  of  changes  which  may  best  fit  it,  after  death,  to  discharge 
its  share  in  the  economy  of  the  world,  either  by  supplying  nutriment 
to  other  organisms,  or  by  taking  its  right  part  in  the  adjustment  of 
the  balance  held  between  the  organic  and  the  inorganic  masses. 

Nor  would  the  student  of  the  design  of  these  degenerations  do  well 
to  omit  all  thought  of  their  adaptation,  in  our  own  case,  to  the  highest 
purposes  of  our  existence.  When,  in  the  progress  of  the  '  calm  decay' 
of  age,  the  outward  senses,  and  all  the  faculties  to  which  they  minister, 
grow  dim  and  faint,  it  may  be  on  purpose  that  the  Spirit  may  be  in- 
vigorate and  undisturbed  in  the  contemplation  of  the  brightening 
future — that,  with  daily  renewed  strength,  it  may  free  itself  from  the 
encumbrance  of  all  sensuous  things,  or  may  retain  only  those  fragments 
of  thought  or  intellectual  knowledge  which,  though  gathered  upon 
earth,  yet  bear  the  marks  of  truth,  and  being  Truth,  may  mingle  with 


- 


72 


ATROPHY:  DEGENERATION. 


the  Truth   from  Heaven,  and   form  part  of  those  things  in  which 
Spirits  of  infinite  purity  and  knowledge  may  be  exercised. 

Moreover  (and  this  is  in  the  closest  relation  bo  my  present  subject), 
the  changes  of  natural  degeneration  Ln  advanced  life  have  a  direct  im- 
portance in  all  pathology,  because  they  may  guide  us  to  the  interpreta- 
tion of  many  similar  anomalies  which,  while  they  occur  in  eai-lier  life, 
we  are  apt  to  call  diseases,  but  which  are  only  premature  degenera- 
tions, and  are  to  be  considered,  therefore,  as  methods  of  atrophy — as 
defects,  rather  than  as  perversions,  of  the  nutritive  process — or  as  dis- 
eases, only  in  consideration  of  the  time  of  their  occurrence.1 

The  changes  that  mark  the  progress  of  natural  decay  or  degenera- 
tion in  old  age,  and  that  may,  therefore,  be  regarded  as  the  typical  in- 
stances of  simply  defective  nutrition,  seem  to  be  these : — 1.  Wasting 
or  withering ;  the  latter  term  may  imply  the  usually  coincident  wast- 
ing and  drying  which  constitute  the  emaciation  of  a  tissue.    2.  Fatty 
degeneration,  including  many  of  what  have  been  called  granular  de- 
generations.   3.  Earthy  degeneration,  or  calcification.    4.  Pigmental 
degeneration.    5.  Thickening  of  primary  membranes. 
Of  each  of  these  let  me  cite  one  or  two  examples. 
Of  withering,  or  wasting  and  drying,  which  is  perhaps  the  com- 
monest form  of  atrophy,  we  have  abundant  instances  in  the  emaciation 
of  old  age,  in  which,  while  some  parts  are  removed  by  complete  absorp- 
tion, others  are  only  decreased  in  size,  and  lose  the  succulency  of  ear- 
lier life.    But  this  withering  atrophy  must  not  be  confounded  with 
the  mere  drying  and  collapse  of  tissues,  which  ensue  in  cases  in  which 
fluids  are  discharged  in  excessive  quantity,  as  in  cholera,  diabetes,  and 
hsernorrhage.    A  good  illustration  of  the  natural  withering  of  the  ele- 
mentary structures  of  a  part  is  afforded  in  the  hardening  and  drying 
(cornification)  of  the  epithelial  cells.    This  is  especially  exhibited  by 
the  tesselated  epithelium  and  cuticle,  the  cells  of  which,  in  their  pro- 
gress from  the  deeper,  to  the  superficial  layers,  not  only  become  har- 
der and  dryer  previous  to  their  final  separation,  but  assume  a  flattened 
withered  aspect. 

The/a%  degeneration  in  senility  is  best  shown,  as  a  general  occur- 

1  One  can  here  have  in  viow  only  the  cases  in  which  the  degeneration  affects  the 
whole,  or  some  considerable  part,  of  an  organ  ;  for  it  is  very  probable  that  some  of  the 
degenerations  which  we  see  en  masse  in  the  organs  of  the  old,  or  in  the  seats  oi  prema- 
ture defect  of  nutrition,  are  the  same  as  occur  naturally  in  the  elementary  structures 
or  molecules  of  organs  when  the  term  of  their  natural  life  Is  ended,  previous  to  then 
being  absorbed  and  replaced,  as  it  wore,  by  ono  particlo  at  a  time,  in  the  rogular  pro- 
cess of  nutrition. 
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rence,  in  the  increasing  obesity  which  some  present  at  the  onset  of  old 
age,  and  in  the  general  fact  that  there  is  more  fatty  matter  in  all  the 
tissues,  and  most  evidently  in  the  bones,  than  there  is  in  earlier  life  ; 
while,  as  local  senile  fatty  degenerations,  we  find  the  arms  senilis,  or 
fatty  degeneration  of  the  cornea,  and  the  accumulating  fatty  or  athero- 
matous degeuerations  of  arteries. 

The  calcareous  degeneration  is,  in  old  age,  displayed  in  the  gradual 
increasing  proportion  of  earthy  matter  in  the  bones— in  the  extension 
of  ossification  to  cartilages,  which,  in  all  the  period  of  vigour  had  re- 
tained their  embryonic  state— and  in  the  increasing  tendency  to  earthy 
deposits  in  the  arteries,  lymphatic  glands,  and  other  parts. 

It  may  manifest  itself  in  one  or  other  of  two  way— either  as  a  creti- 
fication,  that  is  a  mere  deposition  of  lime  salts,  or  as  a  true  ossification, 
that  is,  accompanied  by  the  formation  of  lacuna?  and  canaliculi,  can- 
cellated, and  compact  tissue,  and  even,  in  some  cases,  periosteum.  In 
most  instances  these  two  forms  are  so  well  marked,  and  the  differences 
between  them,  both  to  the  naked  eye  and  the  microscope,  are  so 
obvious,  that  there  can  be  no  difficulty  in  distinguishing  one  from  the 
other.  The  simple  calcareous  deposit  possesses  no  definite  strncture, 
and  is  generally  so  fragile  as  readily  to  crumble  down  beneath  the 
fingers-,  whilst  the  true  ossific  formation  presents  all  the  well-known 
characters  of  bone.  But  it  is  not  nnusual  to  meet  with  instances  of 
calcareous  degeneration  in  which  it  is  not  so  easy  to  pronounce  with 
certainty  if  the  formation  be  true  bone  or  not.  In  these  cases  the  sub- 
stance may  be  hard  and  compact,  but  the  existence  of  a  lacunary  struc- 
ture is  not  very  decided.  Small  dark-looking  spaces,  appearing  like 
very  imperfectly  formed  lacunaa,  may  occasionally  be  seen,  irregular  in 
size,  shape,  and  arrangement,  and  destitute  of  canaliculi.  These  re- 
mind one  somewhat  of  the  imperfect  strnctures  met  with  in  the  cement 
and  granular  layer  of  the  crusta  petrosa  of  the  fang  of  a  tooth.  Pro- 
bably the  best  test  of  the  lacunary  nature  of  these  irregular  spaces 
would  be  the  detection  in  them  of  nuclei,  such  as  are  fonnd  in  the 
lacuna)  of  true  bone. 

The  tendons  not  unfrequently  exhibit  true  bony  growths  in  their  in- 
terior, which  may  either  spring  from  the  snrface  of  attachment,  and  ex- 
tend for  a  greater  or  less  distance  into  their  interior,  or  may  exist  as  dis- 
tinct isolated  masses  in  their  substance.  In  the  muscles  also,  very  exten- 
sive bony  growths  occasionally  take  place.  Mr.  Hawkins  1  has  recorded  a 


1  Med.  da..:,  xxxiv.  1844,  p.  273. 
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very  curious  case,  in  wliich  there  was  a  most  extensive  formation  of 
bone  in  the  voluntary  muscles,  and  there  is  in  the  Museum  of  the 
College  a  preparation  in  which  nearly  all  the  muscles  of  the  back  have 
undergone  ossification.  Whether  in  cases  such  as  these  the  hone  is 
formed  in  the  muscular  fibre  itself,  or  originates  in  the  connective 
tissue  between  the  fibres,  and  by  its  growth  produces,  through  pres- 
sure, atrophy  and  destruction  of  the  proper  muscular  substance,  has 
been  made  a  matter  of  question,  but  there  arc  very  strong  grounds  for 
believing  the  latter  to  be  the  case,  as  the  formation  of  bone  in  connec- 
tive tissue  is  a  well-recognised  fact  in  development.  Otto  Weber 1  has, 
however,  described  specimens  in  which  the  muscular  fibres  themselves 
were  converted  into  rigid  cylinders  from  calcification  of  their  substance 
and  the  same  writer  has  observed  calcareous  formations  within  epithe- 
lium cells. 

-  The  pigmental  degeneration  has  its  best  instances  in  the  gradually 
accumulating  black  pigment,  spotting  and  streaking  tbe  lungs  ;  in  the 
slate  or  ash  colour,  which  is  commonly  seen  in  the  thin  mucous  mem- 
branes of  the  stomach  and  intestines  of  old  persons  ;  in  pigmental  dis- 
colorations  of  the  skin,  whicb  are  manifested  in  their  highest  form, 
though  not  necessarily  occurring  in  old  persons,  in  apparent  connection 
with  disease  of  the  supra-renal  capsules,  as  first  pointed  out 'by  Dr. 
Addison  ;  in  the  black  spotting  of  the  arteries  of  some  animals,  in  which 
pigment  seems  to  hold  the  place  of  the  fatty  degeneration  so  usual  in 
our  own  arteries,2  and,  under  some  as  yet  imperfectly  understood  con- 
ditions, in  the  accumulation  of  pigment  in  considerable  qnantities,  not 
merely  in  the  walls  of  the  bloodvessels,  but  even  in  the  tubes  them- 
selves.3 

Of  the  thtclcenvng  of  'primary  membranes  we  have  indications  in  the 
usual  thickening  of  the  tubules  of  the  testes,  and,  I  think,  of  some  other 
glands,  as  their  function  diminishes  in  old  age  ;  in  the  opaque  white 
thickening  of  the  primary  or  inner  membrane  of  nearly  all  bloodvessels  ; 

1  Pitha  and  Billroth'*  Handhuch  der  Chirurgie,  i.  p.  316. 

2  In  Virchow's  Archie  1859,  xvi.  p.  564,  an  abstract  is  given  of  an  inaugural  dis- 
sertation by  Von  Stein,  in  which  it  is  stated  that  in  sixty-two  cases  of  diseases  of  the 
brain  which  ho  examined,  pigment  was  deposited  mostly  in  the  middle  and  outer 
coats  of  the  vessels  in  no  less  than  tifty-threo  cases. 

3  A  lengthened  account  of  this  form  of  pigment  deposit  in  the  capillaries,  especially 
of  the  liver,  spleon,  brain,  and  other  viscera,  has  beon  given  by  Frorichs  in  his  Clinical 
Treatise  on  Diseases  of  the  Liver.  In  the  Medico-Chirurgical  licvictv  1861,  xxvii.,  Dr. 
Laycock  has  published  an  article  on  morbid,  cutaneous,  pigmentary  changes,  in  which 
the  question  of  pigment-deposits  is  discussed  very  fully. 
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the  thickening  of  the  wall  of  cartilage  cells  in  senile  and  some  other 
ossifications ;  and,  probably,  in  the  toughening  of  the  brain  and  spinal 
marrow  in  advancing  years.  To  this,  also,  we  have  a  strong  analogy 
in  the  thickening  of  the  cell-walls  of  the  heart- wood  of  plants. 

These  changes,  singly  or  in  various  combinations,  constitute  the 
most  evident  degenerations  of  old  age  in  man.  Their  combinations 
give  rise  to  numerous  varieties  in  their  appearance  ;  such  as,  e.g.  the 
increase  of  both  fatty  and  earthy  matter  in  old  bones  ;  the  dry, 
withered,  and  darkly-tinged  condition  of  the  epidermis  ;  the  coincident 
fatty  and  calcareous  deposits  in  the  arteries ;  the  thickened  walls  and 
fatty  contents  of  the  seminal  tubes.  But  at  present,  I  need  not  dwell 
on  these,  nor  on  the  conditions  which  determine  the  occurrence  of  one 
rather  than  another  mode  of  degeneration,  for  these  I  cannot  tell. 

Now,  if  we  observe  the  conditions  in  which  these  senile,  and  there- 
fore typical,  examples  of  degeneration  are  imitated  in  earlier  life,  they 
are  such  as  indicate  that  the  changes  are  still  to  be  ascribed  to  a  defect, 
not  to  a  perversion,  of  the  conditions  of  nutrition,  or  of  the  vital 
forces. 

Thus  these  changes  are  all  especially  apt  to  occur  in  a  part  of  which 
the  functions  are  abrogated ;  the  uterus,  after  parturition,  shrinks  to 
its  usual  size,  with  wasting  and  fatty  degeneration  of  its  structures, 
previously  enlarged  by  a  normal  and  purposive  hypertrophy  ;  a  motion- 
less limb  wastes  or  becomes  fatty  as  surely  as  an  old  one  does.  Similar 
changes  are  found  ensuing  when  one  or  more  of  the  conditions  of  nu- 
trition are  removed,  not  changed.  For  example,  a  fatty  degeneration 
of  part  of  a  heart  may  ensue  when,  through  disease  of  a  coronary  artery, 
its  supply  of  blood  is  diminished.  They  often  occur  in  parts  that  fail 
to  attain  the  development  for  which  they  seemed  to  be  intended.  Thus 
fatty  degeneration  usually  ensues  in  the  cells  of  unfruitful  Graafian 
vesicles.1  In  short,  all  the  history  of  degenerations,  when  we  can  trace 
it,  is  that  of  atrophies. 

We  may  therefore  safely  hold,  that  as  the  changes  to  which  the 
several  tissues  are  naturally  prone  in  old  age  are  certainly  the  results  of 
defect,  not  of  perversion,  of  the  nutritive  process,  so  are  the  correspond- 
ing changes  when  they  happen  in  earlier  life,  although,  through  their 
appearing  prematurely,  they  may  bear  the  features  of  disease. 

The  distinction  between  degeneration  and  disease  is  essential,  though 
often  it  may  be  obscure.    Degeneration  as  to  its  process  is  natural, 


1  Reinhardfc,  in  Traube's  Beitrage,  B.  i.  p.  14 
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though  it  may  be  premature  ;  disease  is  always  unnatural ;  the  one  has 
its  origin  within,  the  other  without  the  body  :  the  one  is  constant,  the 
other  as  various  as  the  external  conditions  in  which  it  may  arise  :  to 
the  one  we  are  prone,  to  the  other  only  liable. 

The  general  diagnostic  characters  of  degenerations  are  chiefly 
these  : — 

1.  They  are  such  changes  as  may  be  observed  naturally  occurring 
in  one  or  more  parts  of  the  body  at  the  approach  of  the  natural  ter- 
mination of  life,  or  if  not  then  beginning,  yet  then  regularly  in- 
creasing. 

2.  They  are  changes  in  which  the  new  material  is  of  lower  chemical 
composition,  ie.,  is  less  remote  from  inorganic  matter  than  that  of 
which  it  takes  the  place.  Thus  fat  is  lower  than  any  nitrogenous  or- 
ganic compound,  and  gelatine  lower  than  albumen,  and  earthy  matter 
lower  than  all  these. 

3.  In  structure,  the  degenerate  part  is  less  developed  than  that  of 
which  it  takes  the  place  :  it  is  either  more  like  inorganic  matter,  or 
less  advanced  beyond  the  form  of  the  mere  granule  or  the  simplest 
cell.  Thus  the  approach  to  crystalline  form  in  the  earthy  matter  of 
bones,  and  the  crystals  in  certain  old  vegetable  cells,  are  characteristic 
of  degeneration  ;  and  so  are  the  granules  of  pigment  and  of  many 
granular  degenerations,  and  the  globules  of  oil  that  may  replace  mus- 
cular fibres  or  the  contents  of  gland-cells,  and  the  crystals  of  choles- 
tearine  that  are  often  mingled  with  the  fatty  and  earthy  deposits. 

4.  In  function  the  part  has  less  power  in  its  degenerate  than  in  its 
natural  state. 

5.  In  its  nutrition  it  is  the  seat  of  less  frequent  and  less  active 
change,  and  without  capacity  of  growth  or  of  development. 

Such  are  the  characters  by  which  in  general  we  might  separate 
the  processes  and  results  of  degeneration  from  those  of  disease  and  of 
natural  nutrition.  But  we  must  remember  always  that  the  process  of 
degeneration  may  concur  with  either  of  those  from  which,  in  its  typical 
examples,  it  may  be  so  clearly  separated.  It  may  mingle  with  develop- 
ment ;  or,  at  least,  by  a  process  of  degeneration,  a  part  may  become 
adapted  to  a  more  developed  condition  of  the  system  to  which  it  be- 
longs. So  it  is  in  the  process  of  ossification.  It  is  usual  bo  speak  of 
cartilage  as  being  developed  into  bone,  and  to  regard  bone  as  the  more 
developed  and  more  highly  organised  of  bhe  two  tissues.  Bui  1  Hunk 
it  is  only  in  a  very  limited  sense  that  this  mode  of  expression  is  just. 
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Professor  Owen,  in  some  admirable  remarks  1  on  the  cartilaginous 
state  of  the  endo-skeleton  of  Chondropterygian  fishes,  has  said — '  I 
know  not  why  a  flexible  vascular  animal  substance  should  be  supposed 
to  be  raised  in  the  histological  scale  because  it  has  become  impregnated, 
and,  as  it  were,  petrified  by  the  abundant  intussusception  of  earthy 
salts  in  its  areolar  tissue.  It  is  perfectly  intelligible  that  this  acceler- 
ated progress  to  the  inorganic  state  may  be  requisite  for  some  special 
office  of  such  calcified  parts  in  the  individual  economy  ;  but  not,  there- 
fore, that  it  is  an  absolute  elevation  of  such  parts  in  the  series  of  ani- 
mal tissues.'  Let  me  add,  that  all  that  one  sees  of  the  life  of  cartilage, 
in  the  narrower  survey  of  the  higher  mammalia,  is  conformable  with 
this  view,  and  would  lead  us  to  speak  of  its  change  into  bone  as  a  de- 
generation, rather  than  a  development.  The  change  is  effected  not  only 
in  the  vigour  of  life,  but  as  constantly,  in  certain  parts,  in  its  decay  ; 
and,  whenever  it  is  effected,  the  part  that  has  become  bone  almost 
ceases  to  grow,  except  by  superaddition ;  the  interstitial  changes  of 
normal  nutrition  are  reduced  to  their  lowest  stage.  Cartilage,  too,  is 
less  frequently  and  less  perfectly  repaired  after  injury  than  bone  is  ; 
and  its  repair  is  commonly  effected  by  the  production  of  bone  ;  yet  it 
would  be  contrary  to  all  analogy  for  a  lower  tissue  to  be  repaired  by  the 
formation  of  a  higher  one.  It  may  be  added  that  the  granular,  and  in 
some  instances  even  crystalline,  form,  in  which  the  earthy  matter  of 
bone  is  deposited,  is  inconsistent  with  the  supposition  that  its  animal 
matter  has  acquired  a  higher  development  than  it  had  before  in  the 
state  of  cartilage.  So  far,  therefore,  as  its  position  in  the  series  of 
animal  tissues  is  concerned,  bone  should  be  placed  below  cartilage,  as  a 
tissue  which  has  degenerated  into  a  state  of  less  active  life,  and  has  ac- 
quired characters  that  approximate  it  to  the  more  lowly  organised  and 
to  the  inorganic  substances.  An  osseous  skeleton  is,  indeed,  proper  to 
the  most  highly  developed  state  of  the  individual,  and  in  this  relative 
view  bone  appears  superior  to  cartilage ;  but,  with  as  much  rio-ht,  in 
the  same  yiew,  the  atrophied  thymus  gland,  and  the  renal  capsules'  al- 
most arrested  in  their  growth,  might  claim  to  be  regarded  as  develop- 
ments from  their  fcetal  state  ;  for  these,  also,  are  normal  parts  of  the 
more  perfect  organism  :  they  are  like  the  degenerate  members  of  an 
ennobled  society,  except  in  that,  in  their  humiliation,  they  augment 
the  common  weal. 

The  points  of  contact,  and  even  of  complete  fusion,  are  yet  more 

1  Lectures  on  Comparative  Anatomy,  edition  1846,  ii.  p. 
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numerous  between  degeneration  and  disease.    In  many  diseases,  in- 
cluding the  whole  class  of  inflammations,  a  degeneration  of  the  affected 
tissue  is  a  constituent  part  of  the  morbid  process  ;  and  in  many  cases 
we  must  still  doubt  whether  the  changes  of  texture  that  we  observe 
are  the  results  of  degeneration  or  of  disease.    Among  these  are  the 
instances  of  the  simple  softening  of  certain  organs,  such  as  the  brain 
and  spinal  cord,  and  the  liquefactions  of  inflammatory  products  in  the 
suppurative  process.    If  we  limit  the  term  degeneration  to  the  changes 
that  imitate  the  typical  examples  of  old  age,  these  changes  cannot  be 
included  under  it ;  but  they  may  be  if  we  consider  the  conditions  in 
which  they  occur,  and  the  mere  decrease  of  power  which  some  of  them 
manifest.    The  softening  of  the  brain  and  spinal  cord,  for  example,  oc- 
curs in  some  cases  through  mere  defect  of  blood  ;  in  some  through 
mere  abrogation  of  function  ;  it  is  often  concurrent  with  distinct  signs 
of  atrophy  ;  and,  as  I  shall  describe  in  the  next  lecture,  it  is  attended 
with  changes  that  closely  imitate  those  of  fatty  degeneration.    On  the 
whole,  therefore,  while  admitting  the  difficulty  that  must  often  occur 
in  endeavouring  to  separate  such  changes  as  these  from  the  effects  of 
disease,  or  of  local  death,  yet  I  think  we  should  do  well  to  classify 
them  under  such  a  title  as  that  of  '  liquefactive  degeneration.' 

The  sum  of  this  discussion  respecting  degenerations  is  as  follows : 

 Sfl-Q  observe  certain  changes  naturally  ensuing  in  the  tissues  during 

advanced  a°-e,  and  we  ascribe  these  to  defect,  not  to  disorder,  of  the 
formative  process  :  we  notice  the  same  or  similar  changes  in  earlier 
life,  and  we  refer  them  to  a  similar  defect,  and  class  them  as  methods 
of  atrophy  :  we  seem  justified  in  thus  regarding  them,  by  the  general 
fact  that  they  often  have  the  same  origin,  and  are  concurrent  with  the 
atrophy  which  is  attended  with  merely  defective  quantity  of  tissue ; 
and  lastly,  we  regard  certain  changes  of  texture,  such  as  some  forms 
of  softening  of  organs,  as  degenerations  or  atrophies,  because,  though 
they  arc  not  natural  in  old  age,  they  occur  in  nearly  the  same  conditii  ms, 
and  manifest  some  of  the  same  characters,  as  the  atrophies  which  imi- 
tate those  of  senility.1 

•  Several  other  changes  of  structure,  which  are  commonly  called  degenerations, 
appear  so  plainly  to  be  duo  to  perversions,  not  to  more  deficiencies,  of  nutrition,  that 
they 'do  not  fall  in  the  same  category  as  tho  degenerations  doscrihed  in  the  text. 
Such  are  tho  waxy,  lardacoous,  or  amyloid  degeneration,  tho  caseous  and  colloid 
changes  of  structure.  In  the  amyloid  degeneration,  a  pale,  translucent,  sago-like, 
nitrogenous  substance,  apparently  allied  to  albumen,  is  Conned  in  the  natural  tissues, 
more  especially  in  tho  coats  of  the  arteries  and  the  secreting  cells  of  some  glands. 
The  caseous  seems  to  be  a  fatty  change  of  very  lowly  organised  morbid  structures,  and  the 
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Among  the  degenerations  that  I  have  enumerated,  that  which  may 
best  be  used  for  general  illustration  of  the  whole  process,  is  the  fatty. 
This  deserves  a  full  description,  first,  because  of  its  own  great  impor- 
tance in  pathology,  for  there  is  scarcely  a  natural  structure  or  a  pro- 
duct of  disease  in  which  it  may  not  occur ;  and,  secondly,  for  its  illus- 
tration of  the  general  doctrine  of  defective  nutrition,  and  for  guidance 
in  the  study  of  the  degenerations  tbat  are  at  present  less  understood. 
For  we  may  be  nearly  sure  that  general  truths,  deducted  from  exam- 
ples of  fatty  degeneration,  will  hold  equally  of  the  other  forms,  and 
especially  of  the  calcareous  and  pigmental,  between  which  and  the  fatty 
degenerations  there  are  so  many  obvious  features  of  close  resemblance, 
that  I  shall  content  myself  with  merely  referring  to  the  examples  of  them 
that  will  be  described  in  future  lectures.1 

The  anatomical  characters  of  many  examples  of  fatty  degeneration 
will  be  described  in  the  next  and  in  subsequent  lectures.  Their  prin- 
cipal general  feature  is,  that  in  the  place  of  the  proper  substance  of  an 
elemental  structure,  e.g.  in  the  place  of  the  contents  or  the  nucleus  of 
a  cell,  or  in  the  very  substance  of  a  simple  membrane,  or  a  fibre,  minute 
particles  or  granules  are  seen,  which  are  recognised  as  consisting  of 
oily  or  fatty  matter,  by  their  peculiar  refraction  of  light,  their  solubility 
in  ether,  their  aptness  to  coalesce  into  larger  oil-drops,  and,  when  they 
are  very  abundant,  by  the  greasiness  of  the  whole  tissue,  its  burning 
with  a  bright  flame,  and  its  yielding  to  analysis  an  unusual  quantity 
of  fatty  matter.  In  examining  organs  in  the  state  of  fatty  degeneration, 
we  may  commonly  see  the  progress  of  the  change  in  the  gradual  in- 
crease of  the  fatty  particles.  Some  ceUs,  for  example,  may  appear 
quite  healthy  ;  some  may  deviate  from  health  only  in  containing  two 
or  three  shining,  black-bordered,  oil-particles  ;  in  others,  these  are  in- 
creased, and  a  large  part  of  the  cell-cavity  is  filled  with  minute  oil- 
particles,  or  with  one  or  more  larger  oil-drops  ;  and  in  others,  the  con- 
tents of  the  cell  have  given  place  to  a  single  cluster  of  oil-drops.  In 
this  last  case  the  degeneration  is  nearly  complete :  the  transformed  cell 
is  called  a  '  granule-cell,'  or  when,  as  often  happens,  the  cell-wall  has 
wasted  and  disappeared,  it  is  a  <  granule-mass  : '  and  the  last  stage  of 

colloid  is  also  a  morbid  change  of  structure.    They  are  all  associated,  not  with  mere 
deficiency  of  the  nutritive  act,  but  with  distinct  morbid  processes  ;  they  arc  diseases 
herefore,  and  not  degenerations.    For  they  have  no  representatives  in  the  normS 
textures  they  are  not  imitated  in  instances  of  simple  defect  in  the  conditions  of  n 
tion,  and  they  arc  not  more  frequent  in  old  age  than  in  early  life 

1  The  index  will  afford  at  once  a  sufficient  guide  to  these  examples. 
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degeneration  is  that  such  masses  may  break  up,  their  constituent 
molecules  may  dispart,  and  the  tissue  which  was  an  aggregate  of  nu- 
cleated cells  may  become  little  more  than  a  mass  of  molecules  or  drops 
of  oily  matter. 

It  is  probably  due  in  part  to  such  dismtcgration  of  degenerate  cells, 
that,  in  most  organs  thus  degenerate,  abundant  fatty  matter  is  found 
free,  that  is,  lying  in  drops  not  enclosed  among  the  proper  constituents 
of  the  tissue.  But  this  free  fat  is  also  derived,  in  part,  from  the  de- 
generation of  inter-cellular  substance,  which  is  usually  concurrent  with 
that  ensuing  in  the  cells  ;  and  in  some  cases  (as  Virchow  has  observed 
in  the  liver)  it  so  follows  the  arrangement  of  minute  bloodvessels  that 
it  may  be  considered  as  the  residue  of  a  direct  deposit  from  them. 

In  most  instances  the  fatty  degeneration  affects,  first  and  chiefly, 
as  I  have  described  it,  the  contents  of  cells  or  tubules,  or  the  proper 
substance  of  membrane  or  other  tissue.  And  when  it  thus  happens 
the  nuclei  almost  always  waste,  and  either  shrivel  or  disappear  after 
gradually  fading  in  their  outlines.  This  may  be  commonly  seen  in 
the  fatty  degeneration  of  the  renal  and  hepatic  cells,  and  of  the  mus- 
cular fibres  ;  1  and  it  is  a  fact  of  some  significance,  when  we  remember 
the  constancy  and  abundance  of  nuclei  in  actively  growing  parts. 
But,  in  certain  cases,  as  in  fatty  degeneration  of  cartilages,  the  change 
appears  to  begin  in  the  nuclei,  which  are  gradually  transformed  into 
granule  masses,  while  the  cell-wall  may  remain  unchanged,  or  may 
become  thickly  waUed  or  laminated,  or  may  coalesce  with  the  surround- 
ing tissue. 

Such  a  transformation  of  a  nucleus,  while  it  retains  its  place  and 
general  form,  might  at  once  suggest  that  the  fatty  matter  which  col- 
lects in  these  degenerations  is  not  introduced  from  without  into  the 
cells  or  other  elements  of  the  tissues ;  that  it  is  not  placed  in  them,  as 
it  may  be  in  the  parts  around  them,  as  a  morbid  deposit,  but  rather  is 
one  of  the  products  and  residues  of  some  chemical  transformation  which 
they  undergo  when  the  proper  nutritive  changes  are  suspended.  We 
might  derive  the  same  suggestion  from  the  similarly  degenerate  mus- 
cular fibres,  in  which  we  may  often  find  the  fat  particles  arranged  m 
the  same  manner  as  the  proper  constituents  of  the  Ebrils,  and  Looking 
as  if  there  were  a  gradual  transformation  of  the  '  sarcous  elements 
into  the  little  oily  particles,  winch,  by  clustering,  and  then  by  fnsmn, 
at  length  compose  the  larger  oil-drops. 

'  See  also  the  observations  ef  Bottcher  in  Vireliow's  Archiv,  xn\.  p.  227,  1858, 
and  of  C.  0.  Weber,  Die  EiUwieklung  dos  Eiters,  in  the  same  Arelav,  xv. 
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Wo  gain  other  and  better  evidence  of  the  fatty  matter  being  de- 
rived from  chemical  changes  in  the  tissue  that  is  degenerate,  from 
many  other  sources.  Such  changes  are  exemplified  in  the  production 
of  fatty  matters  during  the  spontaneous  decompositions  of  nitrogenous 
substances.  Many  instances  1  of  this  are  known,  but  none  are  so  ap- 
propriate as  the  formation  of  adipocere  in  muscular  tissue.  Here,  as 
Dr.  Quaiu  discovered,  the  places  of  the  muscular  fibres,  bloodvessels, 
and  nerves,  are  occupied  by  fatty  matter  which  could  not  have  existed 
in  them  during  life,  which  is  far  too  abundant  to  have  been  derived 
from  changes  in  the  fatty  matter  that  they  naturally  contain,  and  which, 
in  confused  crystals,  retains  their  natural  shape,  size,  and  arrangement ; 
and  Dr.  Quain  has  completed  the  evidence  of  the  chemical  nature  of 
these  degenerative  changes  by  an  artificial  imitation  of  them.  He  has 
shown  that  the  textures  of  hearts  (and  the  same  is  true  of  other  parts), 
when  placed  in  very  dilute  nitric  acid,  or  in  diluted  spirit,  pass  into 
a  condition  exactly  resembling  that  of  the  fatty  degeneration  which  I 
have  been  describing.2  No  fact  could  be  more  apposite  to  prove  that 
this  form  of  degeneration  is  an  atrophy  ;  for  we  may  be  very  sure  that 
when  imitable  chemistry  prevails  in  a  part,  the  forces  of  life,  even 
those  of  morbid  life,  are  defective  or  suspended  in  it. 

The  whole  history  of  fatty  degenerations  concurs  to  prove  that 
they  are  the  result  of  defect,  not  of  disease,  of  the  nutritive  process  ; 
and  that  they  may  be  therefore  classed  with  the  atrophy  which  we 
recognise  in  merely  diminished  quantity  of  formation.  Let  me  point 
out  the  chief  features  of  this  history :  for  even  some  repetition  of  the 
earlier  part  of  the  lecture  will  be  justified  by  the  utility  of  assigning 

1  Many  are  collected  by  Virchow  in  his  Archiv,  B.  i.  p.  167,  and  others  by  Dr. 
Quain,  Mcd.-Chir.  Trans,  xxxiii.  p.  140,  et  seq.  The  facts  concerning  the  formation 
of  sugar  from  nitrogenous  compounds  in  the  liver  are  of  the  same  kind. 

2  Dr.  Quain  has  candidly  referred  to  many  previous  observers  by  whom  similar 
changes  were  recognised ;  but  the  honour  of  the  full  proof,  and  of  the  right  use  of 
it,  belongs  to  himself  alone.  Respecting  the  method  of  the  chemical  transforma- 
tions by  winch  the  change  is  accomplished  consult  Virchow's  essay  {Archiv,  B.  1.  p. 

The  recent  observations  of  Dr.  Ormerod,  St.  Bartholomew's  Hospital  BepoHs.  iv. 
30,  throw,  however,  great  doubts  on  the  statement  made  in  the  text.  They  seem  to 
prove  that  the  fatty  matter  is  infiltrated  into  tho  textures,  and  that  Ibis  infiltration 
only  takes  place  in  structures  previously  disorganised,  and  is  a  consequence,  not  a 
eause,  of  the  disorganisation.  '  In  no  sense  of  the  word,  nor  at  any  step  of  the  pro- 
cess, is  adipocerous  transformation  a  conversion  into  fat.'  But  the  text  is  left  un 
changed,  tor  it  expresses  the  view  originally  entertained,  and  which  many  indeed  may 
'.  h" and'  wliichorcr  view  bo  accepted,  the  general  principle  of  the  fatty  dojrone, 
ration  being  a  defect  in  nutrition  may  be  still  maintained,  ' 
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their  right  place  in  pathology  to  changes  of  which  (as  is  the  case  with 
all  these  degenerations)  we  are  every  year  gathering  new  and  very 
important  illustrations. 

I  have  said  that  the  types  or  standards  of  degenerations  are  the 
changes  naturally  ensuing  in  old  age.  Now,  accumulations  of  fat, 
which  in  many  parts  assume  the  forms  of  the  fatty  degeneration  of 
tissues,  are  striking  characteristics  of  old  age,  and  especially  of  the 
commencement  of  senile  infirmities.  The  results  of  senile  atrophy  are 
not,  indeed,  the  same  in  all  persons  :  rather,  you  find  among  old  people, 
and  you  might  almost  thus  arrange  them  into  two  classes,  the  lean  and 
the  fat ;  and  these,  as  you  may  see  them  in  any  asylum  for  the  aged, 
impersonate  the  two  kinds  of  atrophy  I  have  spoken  of  as  the  withering 
and  the  fatty  degeneration. 

Some  people  as  they  grow  old  seem  only  to  wither  and  dry  up  ; 
sharp-featured,  shrivelled,  spinous  old  folk,  yet  withal  wiry  and  tough, 
clinging  to  life,  and  letting  death  have  them,  as  it  were,  by  small  in- 
stalments slowly  paid.  Such  are  the  '  lean  and  slippered  pantaloons  ; ' 
and  their  1  shrunk  shanks '  declare  the  pervading  atrophy. 

Others,  women  more  often  than  men,  as  old  and  as  ill-nourished  as 
these  yet  make  a  far  different  appearance.  With  these  the  first  sign 
of  old  age  is  that  they  grow  fat ;  and  this  abides  with  them  till,  it  may 
be,  in  a  last  illness  sharper  than  old  age,  they  are  robbed  even  of  their 
fat.  These,  too,  when  old  age  sets  in,  become  pursy,  short-winded, 
pot-bellied,  pale,  and  flabby ;  their  skin  hangs,  not  in  wrinkles,  but  in 
rolls;  and  their  voice,  instead  of  rising  'towards  childish  treble,' 
becomes  gruff  and  husky.1 

These  classes  of  old  people,  I  repeat,  may  represent  the  two  chief 
forms  of  atrophy  ;  of  that  with  decrease,  and  that  with  fatty  or  other 
degeneration  of  tissues.  In  those  of  the  first  class  you  find  all  the 
tissues  healthy,  hardly  altered  from  the  time  of  vigour.  I  examined 
the  muscles  of  such  an  one  ;  a  woman,  seventy-six  years  old,  very  lean, 
emaciated,  and  shrivelled.  The  fibres  were  rather  soft,  yet  nearly  as 
ruddy  and  as  strongly  marked  as  those  of  a  vigorous  man;  her  skin, 
too,  was  rough  and  dry  ;  her  bones,  slender  indeed  yet  hard  and  clean ; 
her'  defect  was  a  simple  defect  of  quantity  and  of  moisture. 

'  Mr.  Barlow,  in  some  admirably  written  'General  Observations  on  Fatty  De- 
generation'  Times  and  Gazette,  May -16 ,1852),  has  po.ntod  out  that  the 
climacteric  disease,  described  by  Sir  H.  Halford,  and  the  ' Decline  oi  the  \  Hal  I  oWS 
in  Old  Age,'  descried  by  Dr.  Marshall  1  rail,  are  probably,  in  g.vat  measure,  dependent 
on  such  fatty  degeneration  as  thoso  persons  oxtromely  exemplify. 
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But  in  those  that  grow  fat  as  they  grow  old,  you  find,  in  all  the 
tissues  alike,  bulk  with  imperfect  texture  ;  there  is  fat  laid  between, 
and  even  within,  the  muscular  fibres  ;  fat  about  and  in  the  fibres  of  the 
heart,  in  the  kidneys,  and  all  the  vessels  ;  their  bones  are  so  greasy 
that  no  art  can  clean  them ;  and  they  are  apt  to  die  through  fatty  de- 
generation of  some  important  part,  such  as  the  heart,  the  minute  cere- 
bral bloodvessels,  or  the  emphysematous  lungs.  The  defect  of  all  these 
tissues  is  the  defect  of  quality. 

Now,  I  do  not  pretend  to  account  for  this  great  difference  in  the 
concomitants  of  the  other  infirmities  of  old  age  in  different  people. 
The  explanation  probably  lies  far  among  the  mysteries  of  the  chemical 
physiology  of  nutrition,  of  the  formation  of  fat,  and  of  respiratory  ex- 
cretion ;  and  we  may  hope  to  find  it  when  we  know  why,  out  of  the 
same  diet,  and  under  all  the  same  external  conditions,  one  class  of  men, 
even  in  health  and  vigour,  store  up  abundant  fat,  and  another  class 
excrete  the  elements  of  fat.  In  relation,  however,  to  the  present  sub- 
ject, the  main  point  is,  that  the  similarity  of  the  conditions  in  which 
they  occur  implies  similarity  in  the  essential  nature  of  the  two  changes, 
and  that  the  defective  quantity  and  the  defective  quality  of  the  tissues 
are  both  atrophies. 

The  same  conclusion  may  be  drawn  from  the  frequent  coincidence 
of  the  two  methods  of  degeneration  in  the  same  part.  In  the  limbs 
the  most  common  form  of  atrophy  from  disease  is  manifested  in  dimi- 
nution of  size,  together  with  increase  in  the  fatty  matter  combined 
with  the  muscles  and  bones.  Such  is  the  condition  usually  displayed 
by  the  bones  and  muscles  of  paralysed  limbs — in  the  majority 
of  atrophied  stumps  after  amputation — and  in  many  other  similar 
cases. 

In  like  manner,  the  fatty  degeneration  of  a  part  is  commonly  seen 
as  the  consequence  of  the  very  causes  which,  in  other  instances,  give 
rise  to  simple  wasting  or  emaciation  of  tbe  same  part.  Thus,  when 
the  function  of  a  part  is  abrogated,  from  whatever  cause,  the  part  may 
in  one  person  shrink,  in  another  degenerate  into  fat.  The  emaciation 
of  a  paralysed  limb  is  a  familiar  object ;  but  in  some  cases  the  muscles 
of  paralysed  limbs  are  hardly  reduced  in  size,  but  are  all  transformed 
into  fat.  In  the  College  Museum  there  is  a  pancreas,  with  a  cancerous 
tumour  pressing  on  its  duct,  and  all  behind  the  part  obliterated  is  de- 
generated into  fat ;  and  in  the  Museum  of  St.  Bartholomew's  (Ser.  20, 
No.  2)  there  is  also  a  pancreas,  the  duct  of  which  was  obliterated  ;  but 
in  this  the  part,  behind  the  obstruction  is  simply  shrivelled,  dry,  hard, 
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and  scarcely  lobulated.  So,  too.  among  the  bones  atrophied  in  different 
bed-ridden  persons,  some  are  exceedingly  light,  small,  and  dry ; 
others  are  not  small,  bnt  very  greasy,  Ml  of  fatty  matter.  Either  of 
these  resnlts  also,  or  the  two  mingled  in  various  proportions,  may  result 
from  defective  supply  of  blood,  as  in  the  cases  of  atrophy  of  parts  of 
bones,  after  fractures,  as  described  by  Mr.  Curling,  to  which  I  shall 
have  again  to  refer.  So  that  from  these,  and  from  many  other  cases 
hereafter  to  be  mentioned,  we  may  say  generally  that  nearly  all  the 
ordinary  causes  of  atrophy  may  produce,  in  any  part,  in  one  case,  re- 
duction of  size,  in  another,  fatty  degeneration,  in  another,  a  concurrence 
of  the  two. 

Much  yet  remains  to  be  said  of  this  important  change,  but  it  will 
be  more  appropriate  to  the  next  and  other  lectures,  in  which  I  shall 
describe  the  fatty  degenerations  of  several  parts,  and  of  the  products  of 
inflammation  and  other  diseases,  as  well  as  that  remarkable  form  of 
degeneration  which  ensues,  with  the  rapidity  of  an  acute  disease,  in 
the  proper  textures  of  some  inflamed  parts.    It  seems  only  necessary, 
in  conclusion,  to  state  that  there  appears  no  necessary  or  even  frequent 
connection  between  the  fatty  degeneration  of  any  organ  in  particular, 
and  that  general  tendency  to  the  formation  of  fat  which  constitutes 
obesity.    No  doubt,  a  person,  especially  an  elderly  one,  who  has  a 
natural  tendency,  even  when  in  health,  to  become  corpulent,  will, 
ceteris  paribus,  be  more  likely  to  have  fatty  degeneration  than  to  have  a 
wasting  atrophy  in  any  organ  which  may  fall  into  the  conditions  in 
which  these  changes  originate.    And,  as  a  general  rule,  spirit-drmkmg, 
and  the  excessive  use  of  hydro-carbonaceous  articles  of  food,  while 
favouring  a  general  formation  of  fat,  are  apt  to  give  rise  to  special  fatty 
degeneration  in  the  liver  or  some  other  organ.    Tet,  on  the  other  hand, 
one  commonly  finds  the  proper  elements  of  the  tissues-the  heart,  the 
liver  and  the  rest-quite  healthy  in  men  who  are  very  corpulent.  The 
muscular  fibres  of  the  heart,  or  of  the  voluntary  muscles,  may  be  im- 
bedded in  adipose  tissue,  aud  yet  may  be  themselves  free  from  the  least 
degeneration.    So,  also,  the  hepatic  cells  may  be  nearly  free  from  fat 
within,  though  there  be  much  oil  around  them.    Fat  accumulated  in 
tissue  round  the  elements  of  a  part  is  a  very  different,  probably  an 
essentially  different,  thing  from  fat  within  them ;  the  one  is  compatible 
with  perfect  strength,  the  other  is  always  a  sign  of  loss  of  power.  In 
the  muscles  of  some  fish,  such  as  the  eel,  it  is  hard  to  get  a  deax  sight 
of  the  fibres,  the  oily  matter  around  them  is  so  abundant ;  but  the 
fibre,  arc  p^Iferiy  strong,  and  in  their  own  texture  mnkc  a  striking 
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contrast  with  the  fibres  of  a  degenerate  muscle,  in  which  the  fat  is  in 

great  part  within. 

The  same  essential  distinction  between  general  and  local  fat  forma- 
tion, though  they  may  often  coincide,  is  shown  in  the  fact  that  the 
local  formation  very  often  happens  in  those  whose  general  condition  is 
that  of  emaciation,  as  in  the  phthisical  and  chlorotic. 

On  the  whole,  therefore,  we  must  conclude  that  something  much 
more  than  a  general  tendency  to  form  fat,  or  a  general  excess  of  fat 
in  the  blood,  is  necessary  to  produce  a  local  fatty  degeneration.  The 
general  conditions  are  favourable,  but  not  essential,  to  this  form  of 
atrophy. 
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LECTUEE  VI. 

ATROPHY. 

The  last  lecture  was  chiefly  occupied  with  a  general  account  of  those 
changes  of  texture  which  are  to  be  regarded  as  atrophies  ;  and  now, 
having  pointed  out  what  affections  may  be  classed  under  this  term, 
the  whole  subject  may  be  more  largely  illustrated  by  particular 
examples. 

Eirst,  as  to  the  conditions  in  which  atrophy,  whether  with  de- 
crease or  with  degeneration,  may  ensue.  Many  of  them  may  be  most 
easily  explained  as  the  very  contraries  of  the  conditions  in  which  hy- 
pertrophy originates.  Thus,  as  we  have  seen  that  when  a  part  is, 
within  certain  limits,  over-exercised,  it  is  over-nourished  ;  so,  if  a  part 
be  used  less  than  is  proper,  it  suffers  atrophy.  Eor  instance,  in  the 
Museum  of  St.  Bartholemew's  (Ser.  12,  112)  is  the  heart  of  a  woman, 
set.  45,  who  died  extremely  emaciated,  with  fibroid  thickenings  of  the 
pylorus.  It  is  extremely  small,  and  weighed  only  three  ounces  one 
drachm  ;  whereas,  according  to  the  estimates  of  Dr.  Clendinning,  in  a 
healthy  man  of  the  same  age  the  heart  weighs  upwards  of  nine  ounces. 
But,  small  as  it  is,  this  heart  was  adapted  to  the  work  it  had  to  do  ; 
and  in  this  adaptation  we  have  the  purpose  of  its  atrophy.  Eor  because 
of  her  disease  the  woman  had  less  blood,  and  needed  less  force  of  the 
heart  to  propel  it ;  so  that,  in  direct  opposition  to  what  I  described  as 
the  course  of  events  in  hypertrophy,  here,  as  the  quantity  of  blood 
diminished,  and  the  waste  of  the  heart  by  exercise  in  propelling  it  dimi- 
nished, so  the  repair  of  the  waste  diminished  somewhat  more  than  the 
waste  itself  did ;  and  the  heart,  though  less  wasted,  became  smaller, 
till  it  was  only  large  enough  for  the  propulsion  of  the  scanty  supply  of 
blood. 

The  same  may  be  said  of  a  heart  of  which  there  is  a  drawing  in  the 
same  museum.  It  was  taken  from  a  woman  twenty-two  years  old,  who 
died  with  diabetes.  It  weighed  only  five  ounces,  yet,  doubtless,  it  was 
enough  for  her  impoverished  supply  of  blood. 

It  would  be  superfluous  to  describe  many  instances  of  atrophy 
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through  defective  exercise,  or  abrogated  function  of  parts.  The  wasted 
and  degenerate  limbs  of  the  bed-ridden,  the  shrunken  brains  of  the 
aged  and  the  imbecile,  the  withered  ovaries  and  uteri  of  many  barren 
w°omen,  are  good  examples  of  defective  nutrition  adapted  to  defective 
exercise  of  function ;  and  so  are  the  atrophied  distal  parts  of  nerves 
whose  trunks  have  been  divided,  and  the  atrophied  columns  of  the 
spinal  cord  that  correspond  with  inactive  portions  of  the  brain.  The 
rapid  degeneration  and  removal  of  the  tissue  of  the  uterns  after  partu- 
rition, and  the  rapid  disappearances  of  temporary  organs  of  various 
kinds,  are  as  striking  examples  of  atrophy  following  the  abrogation  or 
completion  of  office.    To  some  of  these  examples  I  shall  again  refer. 

It  is  in  similar  contrast  with  the  history  of  increased  growths,  that, 
as  an  excess  of  the  constituents  of  which  a  tissue  may  form  itself  pro- 
duces hypertrophy  of  that  tissue,  so  may  defect  of  those  constituents 
produce  atrophy.  Thus,  the  quantity  of  adipose  tissue  diminishes  even 
below  what  is  natural  to  the  several  parts,  as  often  as  the  fat-making 
constituents  are  deficient  in  the  food,  and  therefore  in  the  blood.  So, 
the  formation  of  bones  is  defective  during  deficiency  of  the  supply  of 
bone-earths ;  the  mammary  glands  waste  when  the  materials  for  the 
formation  of  milk  are  imperfectly  supplied ;  and  the  whole  body  wastes 
in  general  defect  or  poverty  of  blood. 

Again,  as  I  showed  instances  in  which  the  increased  flow  of  healthy 
blood  through  a  part  produced  hypertrophy,  so  are  there  more  nume- 
rous examples  of  merely  defective  nutrition  in  consequence  of  a  dimi- 
nished supply  of  blood.  Some  of  the  most  striking  of  these  were  first 
described  by  Mr.  Curling,1  in  cases  of  fractured  femora  and  other  bones, 
showing  atrophy  of  that  portion  which,  by  the  fracture,  was  cut  off 
from  the  supply  of  blood  through  the  great  nutritive  or  medullary 
artery.  The  consequence  of  the  withdrawal  of  so  much  of  the  blood 
from  the  upper  or  lower  fragment,  according  to  the  position  of  the 
fracture,  is  not  death  ;  for  the  anastomosis  between  the  vessels  of  the 
wall  and  those  of  the  medullary  tissue  of  the  bone  is  enough  to  support 
life,  though  not  enough  to  support  vigorous  nutrition  ;  but  the  frequent 
consequence  of  the  fracture  is  an  atrophy  of  the  part  thus  deprived  of 
a  portion  of  its  ready  supply  of  blood. 

Similar  instances  are  seen  in  the  decrease  or  degeneration  of  portions 
of  hearts  when  single  branches  of  a  coronary  artery  are  obstructed  ;  2 
in  the  wasting  of  a  portion  of  kidney  when  a  branch  of  a  renal  artery 

1  Mcdico-Chirurg.  Trans,  xx. 

2  Quain,  Mcdico-Chir.  Trans,  xxxiii.  p.  148  ;  Virchow,  Archiv,  iv.  p.  387. 
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is  closed ; 1  and  in  local  softening  of  the  brain,  with  obliteration  of 
single  cerebral  arteries.2 

In  all  these  instances  we  see  that  conditions  contrary  to  those 
giving  rise  to  hypertrophy  produce  atrophy.  But  there  are  many  other 
conditions  from  which  atrophy  in  a  part  may  ensue ;  defects  in  quan- 
tity or  in  the  constitution  of  the  blood  ;  defective  or  disturbed  nervous 
influence,  as  through  excessive  mental  exertion ;  the  disturbances  of 
disease  or  injury,  as  in  inflammation,  specific  morbid  infiltrations,  etc. 
In  short,  whatever  interferes  with  or  interrupts  any  of  those  conditions 
which  I  enumerated  as  essential  to  healthy  nutrition,  may  give  rise  to 
atrophy,  either  general  or  local.  The  clinical  history  of  the  fatty  de- 
generation of  the  heart,  so  largely  illustrated  by  Dr.  Ormerod 3  and  Dr. 
Quain,4  may  best  prove  how  multiform  are  the  events  from  which  the 
atrophy  of  a  single  organ  may  arise. 

But  besides  all  the  instances  in  which  atrophy  of  a  part  may  arise 
as  a  secondary  process,  there  are  others  in  which  we  are  so  unable  to 
trace  its  precedents,  that  we  are  tempted  to  speak  of  it  as  primary,  or 
spontaneous,  in  the  same  sense  as  we  might  so  call  the  natural  wasting  of 
the  Wolffian  bodies,  the  thymus,  and  other  temporary  organs.  It  is  as 
if  an  atrophy  of  old  age,  instead  of  affecting  all  parts  simultaneously, 
took  place  prematurely  in  one. 

The  instances  of  grey-hairedness  and  baldness  are  so  familiar  that 
one  is  apt  to  miss  their  meaning  as  examples  of  a  premature  senile  dege- 
neration and  death.  Yet  it  is  highly  probable  that  what  occurs  in  the 
hair  occurs  also,  though  it  may  be  less  frequently,  in  more  important 
parts  ;  and  that  as  many  look  prematurely  old  with  white  hair,  so  some 
have  a  more  gravely  premature  old  age  in  the  heart,  or  lungs,  or 
nervous  centres. 

Whatever  the  true  explanation  may  be,  most  of  the  parts  of  tho 
body  appear  to  be  subject  to  this  seemingly  spontaneous  atrophy  ;  and 
it  generally  manifests  itself  in  some  form  of  degeneration.  Its  most 
frequent  seats  are  the  heart  and  arteries,  the  bones,  muscles,  liver,  and 
kidneys ;  but  it  occurs  also  in  the  pancreas  and  the  salivary  glands,  in 
the  testicle,  and  even  in  the  blood.  It  is  yet  more  frequent  in  morbid 
products,  such  as  are  formed  during  inflammation,  and  in  tumours  of 
every  kind. 

1  Simon,  Lectures  on  Pathology,  p.  94.  2  Kirkes,  Med.-Chir.  Tram,  xxxv. 

3  Medical  Gazette,  1849.  British  Medical  Journal,  ii.  154,  1864,  and  i.  475,  I860  ; 
and  his  recent  admirablo  essay  in  the  St.  Bxrtholo mew's  Hospital  Reports,  iv.  30, 
1868. 

♦  Mcdico-Chirurgioal  Transactions,  xxxiii.  1850. 
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The  contrast  between  hypertrophy  and  atrophy  is,  thus,  nearly  as 
great  in  the  number  as  in  the  kind  of  the  conditions  in  which  they  may 
severally  arise.  And,  once  more,  we  may  contrast  them  in  regard  to 
the  mode  in  which  the  vessels  and  nerves  adapt  themselves.  As  a  part 
becomes  atrophied,  its  bloodvessels  and  its  nerves  are  consequently  and 
proportionally  changed.  In  atrophy  of  the  eye,  the  optic  nerve  and 
artery  diminish  ;  and,  in  a  case  of  fatty  degeneration  of  the  adductor 
muscles  of  the  thigh,  in  consequence  of  disease  of  the  hip-joint,  I  found 
corresponding  atrophy  of  their  nerves.  The  atrophy  of  the  nerves 
must  have  been,  in  this  case,  secondary :  the  course  of  events  being, 
inaction  of  the  muscles  in  consequence  of  the  disease  of  the  joint;  then, 
atrophy  of  them  in  consequence  of  their  inaction  ;  and,  finally,  atrophy 
of  the  nerves  following  that  of  the  muscles. 

From  these  general  considerations  I  proceed  to  speak  particularly 
of  Atrophy  as  it  manifests  itself  in  some  of  the  principal  organs  and 
tissues  of  the  body,  and  first  of  the  Atrophy  of  Muscles. 

The  affection  has  been  well  studied  in  all  the  three  forms  of  mus- 
cular tissue — namely,  in  the  voluntary  muscles,  in  the  heart,  and  in  the 
organic  or  smooth-fibred  muscles;  and  I  will  describe  it  in  each  of 
these  in  order. 

The  voluntary  muscles  exhibit,  in  different  conditions,  both  the 
chief  forms  of  atrophy ;  that,  namely,  with  decrease  or  wasting,  and 
that  with  fatty  degeneration. 

In  a  wasted  muscle,  such  as  one  sees,  for  example,  in  the  limbs  of 
those  who  are  only  emaciated,  the  fibres  may  appear  almost  perfectly 
healthy :  they  are  rather  paler,  indeed,  and  softer,  and  more  disposed 
to  be  tortuous  than  in  the  natural  state,  for  muscles  are  commonly 
withered  when  they  are  thus  reduced  in  size  ;  yet  their  transverse 
striae,  and  all  their  other  characteristic  features,  are  well  marked. 

In  the  state  of  fatty  degeneration  the  whole  of  a  voluntary  muscle 
may  appear  pale,  bleached,  or  of  some  yellowish  or  tawny  hue,  soft,  and 
easily  torn.  But  a  more  frequent  appearance  is  that  in  which  fasciculi 
m  the  healthy  state,  and  others  in  various  degrees  of  degeneration,  lie 
in  parallel  bands,  and  give  the  whole  muscle  a  streaky  appearance,  with 
various  hues  intermediate  between  the  ruddiness  of  healthy  flesh,  and 
the  dull,  pale,  tawny-yellow,  or  yellowish- white,  of  the  complete  dege- 
neration. In  such  a  case,  healthy  primitive  fibres  may  lie  among  those 
that  are  degenerated  as  dark  hairs  are  mingled  with  white  in  grey- 
naired  men.    Of  the  latter,  some,  in  place  of  the  transverse  striaa, 
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present  dark,  very  minute  dots  arranged  in  transverse  lines  ;  in  others, 
the  whole  fibre  has  a  dim,  pale,  granular  aspect,  with  no  definite  arrange- 
ment of  the  granules  :  in  others,  little  oil-globules  adhere  to  the  interior 
of  the  sarcolemma;  and  in  others  such  globules  are  collected  more 
abundantly,  and  to  the  proportionally  greater  exclusion  of  the  proper 
constituents  of  the  fibres  ;  but  the  characters  of  fatty  degeneration  are 
rarely  if  ever  so  well  marked  in  the  fibres  of  voluntary  muscles  as  in 
those  of  the  heart. 

In  the  examination  of  different  examples  of  fatty  degeneration  of  the 
voluntary  muscles  you  may  find  much  diversity  in  the  tissue  between 
the  fibres  and  fasciculi.  In  some  instances  the  interspaces  between  the 
fasciculi  are  filled  with  connective  tissue,  both  more  abundant  and 
tougher  than  that  in  healthy  muscle,  so  that  it  may  be  hard  to  dissect 
the  fibres  for  the  microscope.  "With  this  there  may  be  no  unusual  quan- 
tity of  fat ;  but,  in  other  cases,  the  quantity  of  fat  between  the  fibres  is 
very  great,  and  the  fibres  themselves  may  seem  empty  or  wasted,  as  if 
overwhelmed  by  the  fat  accumulating  around  them.  In  such  a  case, 
when  the  accumulating  fat  has  coalesced  with  that  which  before  sur- 
rounded the  whole  muscle,  it  may  be  difficult  to  find  where  the  muscle 
was  ;  for  the  whole  of  what  belonged  to  it,  after  its  degeneration,  may 
be  gone,  and  in  its  place  there  may  remain  only  an  obscure  trace,  if  any, 
of  fibrous  arrangement,  dependent  on  the  position  of  the  principal  par- 
titions of  the  new  fatty  tissue. 

I  cannot  speak  positively  in  explanation  of  this  diversity  in  the  slate 
of  parts  between  the  fibres.  But,  I  think,  the  increase  and  toughness 
of  the  connective  tissue  (when  it  is  not  the  product  of  organised  inflam- 
matory deposit)  exist  only  in  atrophied  muscles  which  have  had  to 
resist  stretching,  after  the  manner  of  ligaments  ;  as,  for  example,  when 
their  antagonists  are  not  as  powerless  as  themselves.  And  the  increase 
of  fat  seems  to  be  found  only  when  a  muscle  has  been  very  long  atro- 
phied, and  has  remained  completely  at  rest ;  then,  the  fibres  themselves, 
after  degenerating,  may  be  removed,  and  give  place  to  a  formation  of 
common  adipose  tissue,  which  collects  in  every  part  that  they  are  leav- 
ing, just  as  it  does  about  shrinking  kidneys,  some  cancers  of  the 
breast,  old  diseased  joints,  and  other  parts  similarly  circumstanced. 

In  either  case  we  must  distinguish  between  these  formations  of  fat 
outside,  and  those  within,  the  fibres;  the  former  are  in  no  necessary 
connection  with  the  proper  atrophy  of  the  fibres,  but  generally  appear 
subsequent  to  it ;  and  when  they  attain  their  highest  degree,  they  are 
not  to  be  regarded  as  degenerations  of  the  muscular  tissue,  for  they  are 
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not,  in  any  sense,  formed  ont  of  it,  though  they  occupy  the  place  from 
which  it  was  removed.  This  external,  or  interstitial,  formation  of  fat, 
possesses  the  structure  of  adipose  tissue,  for  the  fat  is  contained  in 
cells  which  present  the  well-known  characters  of  fat-cells,  These  cells 
are  developed  in  the  connective  tissue,  which  lies  between  the  fibres. 

The  condition  in  which  atrophy  of  the  voluntary  muscles  most 
commonly  ensues  is  inaction.  Whenever  muscles  lie  long  inactive, 
they  either  waste  or  degenerate ;  and  this,  whether  the  inactivity  de- 
pend on  paralysis  through  affection  of  the  nervous  centres  or  fibres, 
or  fixity  of  the  parts  they  should  move,  or  on  any  other  cause.  The 
degenerative  process  may  be  so  rapid,  that,  in  a  fortnight,  muscles 
paralysed  in  hemiplegia  may  present  a  manifest  change  of  colour  ;  but 
it  is  commonly  a  much  slower  process. 

The  course  of  events  in  these  cases  appears  to  be,  that  the  want  of 
exercise  of  a  muscle,  whether  paralysed  or  fixed  at  its  ends,  makes  its 
due  nutrition  impossible :  and  the  atrophy  thus  brought  about  is  the 
cause  of  loss  of  irritability  of  the  muscle,  i.e.  of  loss  of  its  capacity  for 
contracting.  For  the  experiments  of  Dr.  John  Reid 1  show  that  loss  of 
contractile  power  in  a  paralysed  muscle  is  due,  directly,  to  its  imperfect 
nutrition,  and  only  indirectly  to  the  loss  of  connection  with  the  nervous 
centres.  When  he  divided  the  nerves  of  a  frog's  hind  legs,  and  left 
one  limb  inactive,  but  gave  the  muscles  of  the  other  frequent  exercise, 
by  galvanising  the  lower  end  of  its  divided  nerve,  he  found  (to  state 
the  case  very  briefly)  that  at  the  end  of  two  months  the  exercised  mus- 
cles retained  their  weight  and  texture,  and  their  capacity  of  contraction  : 
while  the  inactive  ones  (though  their  irritability,  it  might  be  said,  had 
not  been  exhausted  by  exercise)  had  lost  half  their  bulk,  were  degene- 
rate in  texture,  and  had  also  lost  some  of  their  power  of  contracting. 
In  other  cases,  too,  he  found  the  loss  of  proper  texture  always  ensuing 
in  the  inactive  state  before  the  power  of  contraction  was  lost. 

It  is  doubtless  the  same  in  man.  A  muscle  which,  by  no  fault  of 
its  own,  but  through  circumstances  external  to  itself,  has  been  pre- 
vented from  acting,  soon  becomes  incapable  of  acting  even  when  the  ex- 
ternal obstacles  to  action  are  removed.  Hence  we  may  deduce  a  rule 
which  ought  to  be  acted  on  in  practice.  When  a  person  has  had  hemi- 
plegia, one  commonly  sees  that  long  after  the  brain  has,  to  all  appear- 
ance, recovered  its  power,  or  even  through  all  the  rest  of  life,  the  para- 
lysed limbs  remain  incapable  of  action,  and  as  motionless  as  at  the  first 

1  Edin.  Monthly  Journ.  of  Med.  Science,  May  1811.  Soo  also  M.  Brown-Sequard , 
}n  the  Gas.  Mcdicale,  No.  9,  1850. 
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attack.  Now,  it  is  not  likely  that  this  abiding  paralysis  is  the  conse- 
quence of  any  continuing  disease  of  the  brain  :  rather,  we  must  ascribe 
it  to  tho  imperfect  condition  into  which  the  muscles  and  nerve-fibres  have 
fallen  during  their  inaction.  So  long  as  the  state  of  the  brain  makes 
voluntary  action  impossible,  the  cord,  nerves,  and  muscles,  are  suffer- 
ing atrophy ;  then,  when  the  brain  recovers,  they  are  not  in  a  state  to 
obey  its  impulses,  because  they  are  degenerate  ;  and  thus,  their  inaction 
continuing,  they  degenerate  more  and  more,  and  all  remedy  becomes 
impossible.  If  this  be  true,  Dr.  Reid's  experiments  suggest  the  remedy. 
When  muscles  are  paralysed  through  affection  of  the  nervous  system, 
we  ought  to  give  them  artificial  exercise  :  they  should  be  often  put  in 
action  by  electricity  or  such  other  agents  as  may  not  injure  the  damaged 
nerve  organs ;  their  action,  though  thus  artificial,  will  ensure  their  nu- 
trition ;  and  then,  when  the  nervous  system  recovers,  they  may  be  in  a 
condition  ready  to  act  with  it. 

You  will  find  this  suggestion  ingeniously  supported  by  my  friend 
Mr.  W.  F.  Barlow,  in  a  paper  published  by  him  in  the  Lancet.  In  one 
case,  in  which  I  could  act  upon  it,  the  result  was  encouraging.  A 
little  girl,  about  eight  years  old,  had  angular  curvature  and  complete 
loss  of  voluntary  movement  in  the  lower  extremities.  This  had  existed 
some  weeks,  but  as  I  found  she  had  reflex  movements,  the  legs  twitch- 
ing in  a  very  disorderly  way  as  often  as  the  soles  were  touched,  I 
advised  that  the  limbs  should  be  put  in  active  exercise  for  about  an 
hour  two  or  three  times  a  day,  by  tickling  the  feet,  or  in  some 
similar  way.  The  result  was,  that  when,  several  weeks  afterwards,  the 
spinal  cord  recovered,  and  she  could  again  direct  the  effort  of  the  will 
to  the  lower  limbs,  the  recovery  of  strength  was  speedy  and  complete  ; 
more  so,  I  think,  than  if,  in  the  paralysed  condition,  the  muscles  and 
nerves  had  been  left  to  the  progress  of  the  atrophy.  A  similar  para- 
lysis, about  two  years  later,  occurred  again,  and  was  similarly  recovered 
from. 

The  hindered  action  of  muscles,  though  the  most  frequent,  is  not 
the  only  condition  from  which  their  atrophy  may  ensue.  They  waste, 
together  with  all  the  rest  of  the  body,  in  most  emaciating  diseases— as, 
for  example,  in  phthisis  ;  and  they  may  degenerate  into  fat,  in  concen  t 
with  other  tissues,  in  a  generally  defective  nutrition. 

But,  besides  the  general  atrophies  of  muscles,  a  similar  affection 
occurs  sometimes  as  an  apparent  primary  or  spontaneous  affection  of 
one  or  more  muscles.  We  find  sometimes  one  of  the  muscles  of  an  ex- 
tremity, or  of  the  back,  thoroughly  atrophied,  while  the  oth  era  are 
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healthy  ;  and  no  acconnt  can  be  given  of  its  failure;  or  we  may  even 
have  in  the  same  muscle  limited  patches  of  degenerated  structure  sepa- 
rated by  intervening  healthy  tissue.  Thus,  it  is  not  very  unfrequent 
to  find  a  portion  of  the  lower  and  posterior  part  of  the  recti  abdominis 
muscles  in  a  state  of  fatty  degeneration,  and  the  same  may  be  occasion- 
ally seen  in  portions  of  the  deep  muscles  of  the  back.  In  the  cases 
which  Dr.  Meryon1  has  described  as  granular  and  fatty  degeneration,  the 
change  in  the  structure  of  the  fibre  generally  began  in  the  muscles  of 
the  lower  limbs,  and  gradually  extended  to  all  the  voluntary  muscles. 

Rokitansky  2  briefly  refers  to  a  spontaneous  fatty  degeneration  of 
the  muscles  of  the  calf  attended  with  extreme  pain  :  Mr.  Mayo  3  has 
recorded  two  cases  of  apparently  spontaueous  atrophy  of  the  muscles 
of  the  shoulder,  in  which,  in  a  few  weeks  after  severe  pain,  but  no  other 
sign  of  acute  inflammation,  all  the  muscles  about  the  shoulder  became 
simply,  but  exceedingly,  atrophied.  Rapid  wasting  of  muscles  is  usual 
in  certain  cases  of  sciatica— chiefly,  I  think,  in  such  as  depend  on 
sciatic  neuritis,  and  the  cessation  of  the  pain  is  commonly  followed  by 
renewed  growth  of  the  muscles,  as  rapid  as  was  their  wasting.  Dr. 
Bauer  4  has  pointed  out  that  the  wasting  of  the  limb,  in  very  painful  dis- 
ease of  the  hip-joint,  is  much  greater  and  more  rapid  than  in  mere  in- 
action, and,  referring  it  to  a  reflected  nervous  influence,  has  related  an 
illustrative  case  in  which  pain  in,  and  contraction  and  wasting  of,  the 
muscles  of  the  calf  f oho  wed  a  stab  in  the  back  near  the  spine. 

We  may  name  these  spontaneous  atrophies,  and  may  believe  that 
the  defective  nutrition  of  the  muscles  is  in  some  cases  the  first  event  in 
the  abnormal  chain ;  but  in  other  cases,5  the  atrophy  of  muscles  is  due 
to  changes  in  the  central  organs  of  the  nervous  system. 

Sometimes  muscular  atrophy  may  occur  as  a  part  of  an  inflamma- 
tory process  ;  for,  as  I  shall  have  to  describe  in  future  lectures,  there  is 
no  tissue  in  which  it  is  more  evident  than  in  the  muscles,  that  a  de- 
generation of  the  proper  elements  of  an  iuflamed  part  is  associated 
with  the  more  obvious  effects  of  inflammation.6 

1  Mcd.-Chir.  Trans,  xxxv.  xlix.;  and  Practical  and  Pathological  Researches  on 
Paralysis,  London,  1864. 

2  Paihol.  Anat.  B.  2,  S.  348.  3  Outlines  of  Human  Pathology,  1836,  p.  117. 

4  On  Hip  Disease,  New  York,  1859. 

5  Lockhart  Clarke,  Beale's  Archives,  October  1861  ;  Mul.-Chir.  Rev.,  July  1862  ; 
med.-GMr.  Trans.,  1867,  1868;  H.  C.  Bastian,  Mcd.-Chir.  Trans.,  1867.  Dr.  Gull' 
Guy's  Hospital  Reports,  viii.  1862  ;  '  Address  in  Medicine,'  Lancet,  August  8,  1868. 

"  Viwhow  1|;|S  recorded  in  his  Archiv,  xiii.  p.  266,  1868,  two  oases  of  pericarditis, 
m  which  there  was  fatty  degeneration  of  the  muscular  Bores  of  the"  fieatl.  The" 
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Atrophy  of  the  muscular  substance  of  the  heart  may,  like  that  of 
which  I  have  just  been  speaking,  appear  in  either  wasting  or  degenera- 
tion, or  in  a  combination  of  the  two.  Of  the  former  I  mentioned  ex- 
amples in  the  beginning  of  the  lecture,  in  the  heart  of  a  woman,  forty- 
five  years  old,  which  weighed  only  three  ounces  one  drachm ;  and  that 
of  a  diabetic  woman,  twenty-two  years  old,  which  weighed  only  five 
ounces.  Both  these  had  deviated  from  the  general  rule  of  enlargement 
of  the  heart  with  advancing  years,  in  adaptation  to  the  diminished 
quantity  of  blood,  and  the  general  diminution  of  the  body. 

In.  these  cases  there  is  a  uniform  decrease  of  the  heart ;  its  cavities 
become  small,  and  its  walls  proportionally  thin  ;  and  the  fat  on  its  ex- 
terior diminishes,  or  is  changed  into  a  succulent,  cedematous  tissue.  In 
other  instances  the  cavities  are  dilated,  without  proportionate  thicken- 
ing, or,  it  may  be,  even  with  thinning  of  their  walls.  This,  probably, 
occurs  chiefly  in  cases  of  such  increased  obstacle  to  the  circulation  as 
might,  in  other  persons,  or  in  other  conditions,  engender  hypertrophy 
of  the  heart.  Or,  the  dilatation  may  be  the  consequence  of  wasting  in 
a  heart  that  was  once  large  and  strong. 

Bat  an  atrophy  of  the  heart  much  more  important  than  any  of 
these  is  that  which  consists  in  fatty  degeneration. 

Extreme  instances  of  fatty  degeneration  of  the  heart  have  been  long 
known.  The  whole,  or  the  greater  part  of  the  heart,  in  such  cases, 
may  seem  reduced  to  fat ;  the  degenerate  tissue  having  coalesced  with 
that  which  lies  on,  its  surface,  and  the  degeneration  being  accompanied 
by  thinning  and  softening  of  the  walls. 

In  like  manner  the  cases  have  been  well  known  and  described  for 
which  Dr.  Quain  proposes  the  name  of  '  fatty  growth,'  to  distinguish 
them  from  the  *  fatty  degenerations'  of  the  heart.  In  these,  the  adipose 
tissue  accumulates  in  unusual  quantity  on  those  parts  of  the  exterior  of 
the  heart  in  which  it  naturally  exists,  and  is  found,  though  often  ema- 
ciated and  very  soft,  even  in  the  thinnest  people — viz.  along  its  trans- 
verse furrow,  the  furrows  in  which  the  coronary  vessels  run,  and  others. 
From  these  positions,  the  fat,  dipping  more  and  more  deeply,  may 
nearly  displace  the  fibres,  and  may  lead  to  a  secondary  degeneration 
of  them;  but  commonly  the  heart's  fibres  are  themselves  heatthy,  even 
when  they  lie  completely  imbedded  in  the  overgrown  fat. 

degeneration  ws  much  more  strongly  marked  in  those  fibres  which  were  nearest  the 
ontor  surface,  and  gradually  diminished  in  to  deeper  parts.  From  this  ciiemnstoJica 
he  is  of  opinion  that  in  these  cases  the  fatty  metamorphosis  was  a  consequence  of  the 
pericarditis. 
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But  these  conditions  and  their  combinations  are  too  well  known  to 
need  that  I  should  describe  them,  or  refer  particularly  to  any  specimens 
of  them,  except  to  a  sheep's  heart  which  is  in  the  College  Museum  (No. 
1529),  and  which  shows,  in  an  extreme  degree,  a  method  of  the  growth 
of  fat  which  is  rarely  imitated  in  even  a  trivial  measure  in  the  human 
subject.  It  exhibits  a  great  accumulation  of  fat  on  its  surface,  and  its 
walls  are  thin ;  but  the  greater  parts  of  the  cavities  of  the  ventricles 
and  of  the  left  auricle  are  occupied  by  large  lobulated  growths  of 
suet-like  fat.  The  weight  of  the  fat  here  added  to  the  heart  is 
25  ounces,  and  it  is  said  that  there  was  also  a  large  accumulation  of 
fat  about  the  kidneys.  But  no  other  history  of  the  case  is  extant  than 
that  the  sheep  was  inactive,  and  had  dyspnoea  on  exertion. 

These  cases  of  extreme  fatty  growth,  or  of  extreme  degeneration,  of 
the  heart  are  much  rarer  than  tliose  of  which  I  have  now  to  speak. 

The  most  common  form  of  fatty  degeneration  is  that  in  which  you 
find,  on  opening  the  heart,  that  its  tissue  is  in  some  degree  paler  and 
softer  than  in  the  natural  state,  and  lacks  that  robust  firmness  which 
belongs  to  the  vigorous  heart.  But  what  is  most  characteristic  is,  that 
you  may  see,  especially  just  under  the  endocardium,  spots,  small  blotches 
or  fines,  like  undulating  or  zigzag  transverse  bands  of  pale,  tawny, 
buff,  or  ochre-yellow  hue,  thick-set,  so  as  to  give  at  a  distant  view  a 
mottled  appearance.  These  manifestly  depend,  not  on  any  deposit 
among  the  fasciculi,  but  on  some  change  of  their  tissue.  For  at  their 
borders  you  find  these  spots  gradually  shaded  off,  and  merging  into  the 
healthy  colour  of  the  heart ;  and,  when  you  examine  portions  of  such 
spots  with  the  microscope,  you  never  fail  to  find  the  fatty  degeneration 
of  the  fibre. 

The  yellow  spotting,  or  transverse  marking  of  the  heart,  may  exist  in 
the  walls  of  all  its  cavities  at  once,  or  may  be  found  in  a  much  greater 
degree  in  one  than  in  the  others.  It  may  exist  in  all  parts  of  the 
thickness  of  the  walls,  or  may  be  chiefly  evident  beneath  the  endocar- 
dium and  pericardium.  It  is  far  less  common  in  the  auricles  than  in 
the  ventricles  ;  and  when  it  exists  simultaneously  in  all  parts,  it  is  less 
advanced  in  the  auricles.  It  is  more  common  in  the  left  ventricle  than 
in  the  right ;  and  in  the  left  ventricle  it  is  commonly  most  advanced  on 
the  smooth  upper  part  of  the  septum,  and  in  the  two  large  prominent 
fleshy  columns.  Indeed,  it  may  exist  in  these  columns  alone,  and  when 
in  such  a  case  the  rest  of  the  heart  remains  strong,  may  account  for  the 
occasional  occurrence  of  rupture  of  the  columns. 

These  yellow  spottings  of  the  heart,  produced. by  degeneration  of 
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scattered  portions  of  its  fibres,  are,  as  I  have  said,  the  most  evident, 
as  well  as  the  most  frequent,  indications  of  its  degenerative  atrophy. 
Bnt  a  similar  affection  may  exist  in  a  worse  form,  though  it  be  less 
manifest:  worse,  because  the  degeneration  is  more  extensive  and  more 
uniform  ;  and  less  manifest,  because  it  is  less  distinctly  visible  to  the 
naked  eye,  and  must  be  recognised  by  the  touch  rather  than  by  the 
unaided  sight.  The  whole  heart  feels  soft,  doughy>  inelastic,  unresist- 
ing ;  it  may  be  moulded  and  doubled-up  like  a  heart  beginning  to  de- 
compose long  after  death  ;  it  seems  never  to  have  been  in  the  state  of 
rigor  mortis.  These  conditions  are  more  manifest  when  a  section  is  made 
through  the  wall  of  the  left  ventricle.  Then,  if  the  wall  be  only  partly 
cut  through,  the  rest  of  it  may  be  very  easily  torn,  as  if  with  separation 
of  fibres  that  only  stick  together ;  and  the  cut  surface  of  the  wall  looks, 
as  it  were,  lobulated  and  granular,  almost  like  a  piece  of  soft  conglo- 
merate gland,  an  appearance  which  is  yet  more  striking  when  observed 
with  a  simple  lens  of  about  half-an-inch  focus.  In  colour,  the  heart 
has  not  on  its  surface,  much  less  on  its  section,  the  full  ruddy  brown 
of  healthy  heart,  a  colour  approaching  that  of  the  strong  voluntary 
muscle,  but  is,  for  the  most  part,  of  a  duller,  dirtier,  lighter  brown,  in 
some  parts  gradually  blending  with  irregular  marks  or  blotches  of  a 
paler  fawn  or  dead-leaf  colour. 

These  appearances  of  the  degenerate  heart  may  be  variously 
mingled  ;  and  they  may  be  variously  associated"  with  overgrowths  of  the 
external  fat,  or  with  previous  hypertrophy  or  other  changes  of  structure 
in  the  heart.  But,  however  much  the  appearances  of  the  affection 
may  be  obscured,  the  general  characters  of  softness,  paleness,  mottled 
colour,  and  friability,  will  be  sufficient,  if  not  always  to  prove,  yet 
always  to  excite  suspicion  that  the  fatty  degeneration  of  the  heart  exists ; 
and  if  only  suspicion  is  excited  the  microscopic  examination  may  be 
always  decisive.  The  chief  microscopic  appearances  are  delineated  in 
the  adjoining  sketch. 

When  a  portion  of  the  heart's  walls,  especially  if  they  axe  very  soft, 
is  dissected  in  the  ordinary  way,  with  needles,  for  the  microscope,  the 
fibres  are  broken  into  short  pieces,  some  twice,  some  five  or  six  times, 
as  long  as  they  are  broad.  The  broken  ends  of  these  short  pieces  are 
usually  squared,  but  some  are  round,  or  irregular,  or  cloven,  and  broken 
off  lower  down.  The  pieces  are  almost  always  completely  separated, 
having  no  appearance  of  even  cohering  at  then  sides,  and  they  lie 

scattered  disorderly. 

In  whichever  form  the  degeneration  is  examined,  you  may  find  that 
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in  some  pieces  the  transverse  striae  are  still  well  seen  and  undisturbed, 
appearing  quite  as  in  health.  In  more  they  are  interrupted  or  obscured 
by  dark  dots,  or  by  glistening  particles  with  sbady  black  margins,  like 
minute  oil-particles  scattered  without  order  in  the  fibres.  Where  such 
particles  are  few  they  appear  to  lie  especially,  or  only,  in  contact  with 
the  interior  of  the  sarcolemma ;  but  where  more  numerous  they  appear 
to  occupy  every  part  of  the  fibre,  leaving  the  transverse  strias  discern- 


A  V  B  b  c 


Fig.  6. 

ible  only  at  its  margins,  or  even  completely  obscuring  or  replacing 
them,  and  making  the  fibre  look  like  a  gland-tube  filled  with  dark  gra- 
nules and  larger  glistening  dark-edged  fat  particles.  Where  these 
particles  are  very  numerous  in  a  fibre  they  appear  also  generally  larger 
and  more  generally  glistening  and  black  edged,  like  larger  oil-par- 
ticles. 

There  may  be  no  oil-drops  floating  about,  no  fat-cells,  scarcely  even 
any  of  the  minute  particles,  which  are  seen  in  the  fibres,  may  be  out- 
side them ;  the  field  of  the  microscope  may  be  perfectly  clean.  In 
these  minor  respects,  however,  many  differences  exist,  though  I  think 
it  may  be  stated  that  the  degeneration  is  very  rarely,  if  ever,  accom- 
panied by  any  morbid  product  deposited  between  the  fibres  ;  whatever 
fatty  matter  may  appear  between  them  is  only  such  as  has  escaped 
from  them. 

As  a  general  rule  the  palest  parts  of  the  heart  are  most  advanced 
m  the  disease,  but  even  in  microscopic  portions  some  pieces  of  fibres 
appear  hardly  changed,  while  those  all  round  them  are  completely 
granular. 

Fig.  6.  A.  Muscular  fibres  of  the  healthy  human  heart. 

B.  Fatty  degeneration  of  the  fibres  of  tho  human  heart;  b,  cai'ly  Stage;  b\  more 
advanced. 

C  The  same,  yot  more  advanced,  all  magnified  400  times.  From  Dr  Quain's 
plates;  Mcd.-Chir.  Trans,  xxxiii.  pi.  3. 
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I  alluded  in  tlie  last  lecture  to  the  defective  condition  of  the  nuclei 
of  degenerate  elemental  structures.  This  is  peculiarly  well  shown  in 
the  degenerate  fibres  of  the  heart.  When  those  of  a  healthy  heart  are 
placed  in  diluted  acetic  acid  they  display  a  longitudinal  series  of  nuclei 
at  nearly  equal  distances  apart,  and  usually  lying  in  the  middle  of  the 
presenting  surface  of  the  fibre.  Nuclei  of  this  form  are,  so  far  as  I 
know,  peculiar  to  the  heart-fibres.  They  are  large,  reddish-yellow  like 
blood-globules,  especially  when  the  heart  is  very  robust ;  they  are  elong- 
ated, oval,  or  nearly  quadrilateral,  and  at  each  of  their  ends  one  al- 
most always  sees  tapering  groups  of  small,  isolated,  yellowish  granules 
like  particles  separated  from  them,  and  gradually  withering.  But  in 
the  degenerate  fibre,  when  the  change  is  least  advauced,  the  outline 
of  the  nucleus  looks  dim,  and  it  loses  its  colour  ;  when  the  change  has 
made  further  progress  the  nucleus  cannot  be  seen  at  all,  though  its 
former  place  may  be  indicated  by  some  of  the  narrow  group  of  granules  ; 
and  in  a  yet  later  stage,  when  the  sarcolemma  appears  nearly  full  of 
fatty  particles,  all  trace  is  lost  alike  of  the  nucleus  and  of  the  granules. 

I  have  spoken  of  fatty  degeneration  of  the  heart  at  this  great  length 
both  because  there  is  no  better  example  for  illustration  of  the  general 
pathology  of  such  affections,  and  because  it  is  extremely  important  that 
this  condition  of  the  heart  should  be  recognised  after  death,  even  when 
no  suspicion  could  be  entertained  of  it  during  life.    For  it  often  intro- 
duces unexpected  dangers  into  the  ordinary  practice  of  surgery  ;  it  is, 
I  believe,  not  rarely  the  cause  of  sudden  death  after  operations;  it  is 
one  of  the  conditions  in  which  chloroform  should  be  administered  with 
more  than  ordinary  caution.    They  who  labour  under  it  may  be  fit  for 
all  the  ordinary  events  of  calm  and  quiet  life,  but  they  are  unable  to 
resist  the  storm  of  a  sickness,  an  accident,  or  an  operation.    And  let 
it  not  be  said  that  one  learns  little  in  learning  too  late  the  existence  of 
an  incurable  disease,  for  very  often  the  death  that  has  come  from  such 
a  disease  has  been  ascribed  to  a  wrong  cause,  and  has  spoiled  confidence 
in  good  men  and  their  good  measures.    Nor  does  the  caution  seem  un- 
necessary that,  serious  as  the  effects  of  the  disease  are,  the  change  of 
structure  may  escape  any  but  a  very  careful  and  practised  examine  r. 
Tor  often  the  change  is  hardly  manifest  to  the  eye,  though,  while  it 
affects  the  whole  heart,  it  may  have  destroyed  life. 

Atrophy  of  the  organic  or  smooth-fibred  muscles  doubtless  occurs, 
as  a  simple  decrease  of  them,  in  the  thinning  of  the  coats  of  the  intes- 
tines stomach,  and  other  hollow  organs,  which  is  sometimes  associated 
with  general  emaciation,  or  with  diminished  function;  but  the  change 
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has  not  been  carefully  studied.  Of  the  fatty  degeneration  of  this  mus- 
cular tissue,  examples  are  described  in  the  muscular  coats  of  the  ar- 
teries,1 which  partake  in  the  corresponding  change,  or  atheromatous 
affection  of  their  thickened  internal  coats ;  in  the  coats  of  the  urinary 
bladder ; 2  and  in  the  uterus.3  In  the  latter  organ  the  change  has  pe- 
culiar interest ;  taking  place,  as  it  does,  quickly  after  the  fulfilment  of 
office  in  parturition  ;  affecting  all  the  muscular  fibro-cells  which,  during 
gestation,  had  been  developed  to  their  perfection  ;  and  preceding  their 
absorption  and  replacement  by  new-formed  fibro-cells,  like  those  which 
existed  in  the  young  and  unimpregnated  uterus.  The  series  of  changes 
thus  traced  by  Kilian  tells  a  complete  history  of  nutrition,  in  the  suc- 
cession of  development  and  growth  to  perfection,  of  discharge  of  func- 
tion, consequent  degeneration,  absorption,  and  replacement  by  new 
structures  that,  in  their  progress,  pass  through  the  same  phases  as  their 
predecessors.  The  production  of  fat  in  the  uterine  tissue  confirms  also 
the  probability  which  I  have  already  mentioned  (p.  43),  that  fat  is  one 
of  the  usual  results  of  the  chemical  change  which  takes  place  in  mus- 
cular action,  and  is  in  this  relation  a  substance,  like  the  kreatine,  which 
is  also  found  in  the  uterine  tissue  after  birth,4  intermediate  and  transi- 
tional between  the  proper  constituents  of  the  tissues  and  the  oxidised 
materials  of  excretions.  It  may  be  added,  that  the  whole  substance  of 
the  uterus  and  its  membranes  partakes  of  the  degenerative  change,  and 
that  the  removal  of  the  old  tissues  and  the  formation  of  new  ones  is  so 
total,  that,  as  it  has  been  justly  said,  a  person  has  a  new  uterus  after 
each  delivery.  But  the  peculiarity  of  the  case  is  only  in  that  the  change 
is  accomplished  quickly,  manifestly,  and  simultaneously  in  a  large  mass 
of  tissue :  in  the  same  sense,  though  at  unknown  times,  men  have  often 
new  hearts,  new  glands,  and  new  brains. 

In  the  Bones  we  may  probably  consider  that  a  calcareous  degenera- 
tion occurs  as  a  method  of  atrophy,  in  addition  to  those  just  described 
in  the  muscles  ;  for  to  such  a  degeneration  we  may  ascribe  the  increased 
proportion  of  bone-earths  in  the  skeletons  of  aged  persons.  The  aug- 
mentation of  earthy  constituents  is  not  attended  with  increased  strength 

1  Rokitansky,  Pathol.  Aval.  ti.  p.  543  ;  Kolliker,  Zeitsohr.  fwr  wissensch.  Zoologie, 
i.  p.  81. 

2  Mr.  Hancock,  as  quoted  l>y  Mr.  Harlow,  Med.  Times  and  Gazelle,  May  15, 
1852. 

3  Kolliker,  1.  c.  p.  73.  Kilian,  in  Henle  and  Pfeufer's  Zeitsohri  fur  rat.  Median, 
viii.  and  ix. 

4  Siegimind,  in  the  Wilrzbwrg  Verhandlvmg&n\  1!.  iii.  H,  1. 
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of  tlio  bones  :  rather,  they  become,  in  old  persons,  thin-walled,  and 
more  easily  broken  ;  the  change  being  commonly  associated  with  both 
wasting  and  fatty  degeneration,  and  the  whole  tissue  being  rarefied. 
It  is  through  this  general  want  of  compactness  in  their  construction 
that  old  bones  are  weak  ;  for,  as  Dr.  Stark's  analyses  show  very  Avell, 
the  strength  of  bones  depends  more  on  their  compactness  than  on  the 
proportion  of  their  constituents. 

I  am  not  aware  that  any  analyses  of  diseased  or  other  bones  have 
shown  a  calcareous  degeneration  of  them,  except  in  old  age ;  but  its 
frequent  occurrence  is  highly  probable.  The  other  modes  of  atrophy 
may  be  more  fully  illustrated  in  the  two  forms  already  often  referred 
to.  The  simple  wasting  of  a  bone  is  a  common  change.  Examples 
have  been  already  adduced  in  connection  with  the  subject  of  unequal 
length  of  the  limbs  (p.  64),  and  with  that  of  the  effects  of  pressure  (p. 
66),  as  well  as  in  relation  to  the  general  history  of  atrophies.  Among 
many  specimens  in  the  College  Museum,  the  most  striking  is  the  skele- 
ton of  an  hydrocephalic  patient  from  the  collection  of  Mr.  Liston  (No. 
3489).  It  is  the  more  remarkable,  because,  while  all  the  bones  of  the 
trunk  and  limbs  are  reduced  by  atrophy  to  exceeding  thinness  and 
lightness,  the  bones  of  the  cranium  are  as  exceedingly  enlarged  in  ad- 
aptation to  the  enormous  volume  of  their  contents. 

In  the  skulls  of  old  persons,  more  especially  in  the  alveolar  bodies 
of  the  jaws,  absorption  of  the  osseous  tissue  extensively  occurs.  But 
senile  atrophy  of  the  skull  is  not  necessarily  limited  to  the  jaws  and 
other  bones  of  the  face.  The  bones  of  the  cranial  vault  occasionally 
waste,  and  undergo  a  marked  diminution  in  weight.  The  thinning  is 
especially  seen  at  the  centres  of  ossification  of  the  parietal  bones,  each 
of  which,  instead  of  an  eminence,  presents  a  depression,  such  as  the 
thumb  would  make  if  pressed  into  soft  clay,  and  a  deep  groove  not  un- 
frequently  forms  along  the  line  of  the  sagittal  suture  (Fig.  7).  Some- 
times a  formation  of  new  bone  may  take  place  in  other  parts  of  the 
skull  on  the  free  surface  of  the  inner  table.1 

«  Those  changes  have  heon  carefully  described  by  Vircho*  ( Wur.b  VcrhanJl.  V, 
p  354  ;  Gesam.  Abhandl.  p.  1000).    Several  specimens  of  this  form  of  skull  are  m  the 
Latomical  Museum  of  the  University  of  Edinburgh.    Fig  7,  an  aged  iomn  o  sk« 
(No.  69),  is  an  example.    The  weight  of  this  skull  is  only  llj  oz.  avoir.,  whUst  U 
of  a  female,  ret.  27,  with  which  it  was  compared,  was  17  <*.    In  a  memoir  on  1  lube 
Deformities  of  the  Skull'  Dr.  J.  Barnard  Davis  has  described  (Mem.  de  la  Soc. 
d' Anthropologic,  18G2)  some  crania  in  which,  apparently  from  softening  ami  atrophj. 
the  condyloid  portion  of  the  occipital  bone  had  been  pushed  upwards  towards  the 
cranial  cavity.    Prof.  Retails  has  also  figured  a  skull  (Museum  Anat.  Holmiensc, 
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.  An  interesting  specimen  is  a  skull  (No.  8)  fitted  up  by  Hunter  to 
show  the  movements  of  the  edentulous  lower  jaw,  as  he  has  described 
them  in  his  Natural  Histonj 
of  the  Teeth.  It  shows  the 
atrophy  not  only  of  the  alve- 
olar margins,  but  of  every  part 
of  the  jaws,  and  even  of  their 
palatine  parts,  and  those  of 
the  palate  bones,  which  are 
quite  thin  and  transparent. 
A  rare  specimen  of  atrophy 
of  the  lower  jaw  is  shown  in 
a  case  of  complete  osseous 
anchylosis  of  both  temporo- 
maxillaiy  articulations,  from 
Mr.  Howship's  museum  (No. 
966). 

Atrophy  of  a  long  bone  in 
its  extreme  state  is  illustrated 
by  an  example  of  anchylosis  of  the  knee  (No.  384),  from  the  case  de- 
scribed by  Mr.  Thurnam.1  Considerable  apertures  are  formed  in  the 
wasted  walls  of  the  femur  and  tibia,  which  are  covered  in  by  the  perios- 
teum alone,  the  whole  thickness  of  these  portions  of  the  walls  having  been 
removed  in  the  progress  of  the  atrophy.  In  the  museum  of  St.  Bar- 
tholomew's (3  C  116)  is  a  specimen  in  which  simple  atrophy  of  the 
femora  led  to  such  fracture  as,  being  effected  by  a  slight  force,  is  called 
spontaneous.  The  atrophy  of  these  bones  occurred  coincidently  with 
extreme  emaciation  of  all  the  other  parts,  as  well  as  of  the  skeleton;  an 
emaciation  which  was  to  be  ascribed,  I  believe,  more  to  starvation  than 
to  anything  else.  The  shafts  of  the  femora  are  exceedingly  small,  and 
their  walls  are  so  thin  that,  although  their  texture  appears  healthy,  they 
could  not  resist  the  force  of  the  muscles  acting  on  the  articular  ends. 
They  broke,  and  the  result  shows  a  remarkable  example  of  the  capacity 
for  repair  of  injuries  even  while  the  process  of  ordinary  nutrition  seems 
almost  suspended,  for  the  fractures  were  firmly  reunited.  In  senile 
atrophy  of  the  long  bones  the  wasting  takes  place  from  within  out- 

185o)  which  had  undergono  considerable  distortion,  with  groat  alterations  in  the  size 
and  shape  of  the  cranial  foramina,  occasiouod  by  a  fatty  degeneration  of  the  omoous 
texture. 

1  Medical  Gasetle,  xxiii.  p,  119. 


Fig.  7. 


102  ATROPHY  OE  THE  BONES. 

wards,  the  medullary  canal  being  increased  at  the  expense  of  the 
compact  tissue,  so  that  the  external  form  of  the  bono  is  not  altered. 
On  the  other  hand,  when  atrophy  of  a  bone  in  an  amputation  stump 
occurs,  the  diminution  in  size  takes  place  by  absorption  of  its  exterior, 
and  the  bone  assumes  an  attenuated,  tapering  form  at  its  free  end. 

I  nrighl  greatly  multiply  examples  of  such  simple  wasting  atrophy 
of  bones,  but  let  these  suffice,  that  I  may  speak  now  of  fatty  degenera- 
tion of  the  bones. 

I  have  already  said  that  it  is  common  in  many  atrophied  bones  to 
find  an  excess  of  fatty  matter  ;  I  referred  to  old  bones  laden  with  fat  as 
examples  of  a  form  of  senile  atrophy  ;  and  sometimes,  in  cases  of  diseased 
joints,  the  form  of  atrophy  assumed  by  the  disused  bones  is  that  not 
merely  of  exceeding  thinness  of  the  walls  and  wasting  of  the  cancelli, 
but  of  an  accumulation  of  soft  fat,  filling  every  interstice,  and  main- 
taining the  size  of  the  bone.  But  it  is  now  to  be  added  that  the  bones, 
like  other  organs,  are  liable  to  a  fatty  degeneration,  which,  because  of 
the  obscurity  of  its  origin,  we  must  be  content  to  call  spontaneous;  and 
this  fatty  degeneration  of  the  bones  is  the  disease  which  most  English 
writers  have  described  as  Mollifies  Ossium. 

The  Museum  of  the  College  has  a  remarkably  rich  collection  of 
specimens  of  this  disease  :  a  collection  embracing  specimens  from  nearly 
all  the  cases  with  whose  histories  we  are  most  familiar. 

Well-marked  examples  of  the  fatty  degeneration  are  shown  in  No. 
400.  These  are  two  femora  fractured  by  a  slight  force,  and,  in  their 
dried  state,  light,  very  greasy,  mahogany-brown,  and  so  soft  that 
you  may  crush  many  parts  of  them  with  the  fingers.  Their  excess  of 
fat  is  evident ;  but  no  more  of  their  history  is  known  than  that  they 
came  from  an  elderly,  if  not  an  old,  man— an  Archbishop  of  Canter- 
bury. 

In  No.  398  is  a  section  of  a  humerus,  affected,  as  many  other  bones 
of  the  same  person  were,  with  extreme  fatty  degeneration ;  and  the 
catalogue  contains,  with  its  description,  a  reprint  of  an  essay  by  Mr. 
Hunter  which  escaped  even  the  careful  research  of  the  editor  of  his 
works  Mr  Palmer.  His  essay  is  entitled  <  Observations  on  the  Case 
of  Mollifies  Ossium,  described,'  etc.,  by  Mr.  Goodwin,  in  the  London 
Medical  Journal}  It  was  communicated  in  a  letter  to  Dr.  Simmons, 
the  editor  of  that  journal,  and  I  will  quote  one  passage  to  show  both 
what  was  the  original  appearance  of  the  bones,  and  how  completely  Mr. 


■  Vol.  vi.  1785. 


ATROPHY  OF  TUB  BONES. 


103 


Hunter's  description  confirms  the  opinion  that  this  mollities  ossium  was 
really  a  fatty  degeneration  of  the  bones.  He  says,  speaking  of  this 
humerus,  'The  component  parts  of  the  bone  were  totally  altered,  the 
structure'  being  very  different  from  other  bones,  and  wholly  composed 
of  a  new  substance,  resembling  a  species  of  fatty  tumour,  and  giving 
the  appearance  of  a  spongy  bone  deprived  of  its  earth,  and  soaked  in 
soft  fat.' 

Nothing  can  better  express  the  character  of  the  change,  or  its 
similarity  to  the  fatty  degenerations  of  other  organs,  in  which  we  find 
the  proper  substance  of  the  part  gradually  changed  for  fat,  and  the 
whole  tissue  spoiled,  while  the  size  and  outer  form  of  the  part  remain 
unaltered. 

The  same  characters  are  shown  in  the  often-quoted  case  by  Mr. 
Howship,  of  which  specimens  are  preserved  in  Nos.  401-2-3.  The 
last  of  these  specimens  shows  what  remained  of  the  upper  part  of  a 
femur  after  boiling ;  scarce  anything  besides  a  great  quantity  of  white 
crystalline  fatty  matter. 

It  is  the  same  with  a  femur  (No.  403  B)  presented  to  the  Museum 
by  Mr.  Tamplin,  in  the  examination  of  which  I  first  obtained,  with  the 
microscope,  the  conviction  of  the  nature  of  the  change  which  constitutes 
what  we  call  mollities  ossium.  This  has  the  same  characters  as  the 
specimens  already  shown,  and  the  medulla  of  the  bone  had  the  bright 
yellow,  pink,  and  deep  crimson  hues,  which  are  so  striking  in  many 
instances  of  the  disease.  But  the  constituents  of  this  apparently 
peculiar  material  were,  free  oil  in  great  quantity ;  crystals  of  marga- 
rine, free,  or  enclosed  in  fat-cells  ;  a  few  fat-cells  full  of  oil  as  in  health, 
but  many  more,  empty,  collapsed,  and  rolled  up  in  strange  and  decep- 
tive forms.  The  pink  and  crimson  colours  were  owing  to  the  bright 
tints  of  a  part  of  the  oil-globules,  and  of  the  nuclei  and  granules  in  the 
collapsed  fat-cells  ;  and  there  was  no  appearance  whatever  of  an  excess 
of  blood  in  the  bone,  or  any  of  its  contents. 

From  this  examination,  therefore,  as  well  as  from  all  the  other 
facts,  I  concur  entirely  in  Mr.  Curling's  opinion  respecting  this  disease.1 
A  specimen  (No.  403  A)  from  the  case  on  which  he  chiefly  founded 
his  opinion,  and  which  he  has  very  accurately  described,  closely  resem- 
bles those  I  have  referred  to.  He  proposes  the  name  '  Eccentric 
Atrophy  of  Bone '  to  express  one  of  the  principal  characters  of  the 
disease;  and  I  would  have  adopted  it,  as  preferable  to  '  Osteoporosis,' 


1  Mcd.-Chir.  Trans,  xx. 
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under  which  I  think  Rokitansky  would  include  these  cases,  but  that  it 
seems  desirable  to  class  this  affection  with  others  to  which  it  bears  the 
closest  analogy,  by  giving  it  the  same  generic  name  in  the  designation, 
fatty  degeneration  of  bones. 

The  cases  above  referred  to  include  the  principal  examples  of  the 
disease  observed  and  recorded  in  England  under  the  name  of  mollities 
ossium  ;l  and  to  these,  I  think,  might  be  added  the  case  described  by 
Mr.  Solly,2  for  the- appearances  presented  by  the  femur  (No.  403  C) 
are  strikingly  similar  to  those  in  the  specimens  already  referred  to, 
and  the  material  filling  its  medullary  cavity  contained  abundant  fatty 
matter. 

You  might  ask,  then,  what  is  the  real  mollities  ossium  ?  or  is  there 
such  a  disease  different  from  what  these  specimens  show  ?  I  could  not 
from  my  own  observations  answer  such  a  question ;  for  T  have  never 
seen  a  specimen  which  appeared  to  fulfil  in  any  degree  the  general 
notion  of  mollities  ossium,  as  a  disease  consisting  in  the  removal  of  the 
earthy  matter  of  bone,  and  the  reduction  of  any  part  of  the  skeleton  to 
its  cartilaginous  base.  Rokitansky,  however,  and  other  continental 
pathologists,  have  described  by  the  name  of  Osteomalacia,  Malakosteon, 
Knochenerweichung,  and  Rachitismus  adultorum,  a  pathological  con- 
dition of  the  bones  which  they  conceive  to  be  related  to  the  disease 
termed  mollities  ossium  in  this  country,  but  which  differs  in  many  of 
its  characters  from  the  extreme  fatty  degeneration  just  described.  At 
the  commencement  of  an  attack  of  osteomalacia,  the  medulla,  as  Litz- 
mann  3  has  shown,  is  very  rich  in  blood,  which  is  partly  contained  in 
the  vessels,  and  partly  extravasated,  so  that  it  possesses  a  wine-red  or 
almost  black  colour.  The  fat-cells  also  have  to  a  large  extent  disap- 
peared, but  the  proper  myeloid  cells  are  present  in  considerable 

>  Since  these  lectures  were  delivered,  however,  several  additional  cases  have  been 
recorded.  Dr.  T.  K.  Chambers  relates  (Med.-CMr.  Trans,  xxxvii.)  the  case  of  a 
woman,  set.  26,  in  whom  the  bones  and  muscles  had  undergono  fatty  degeneration  ; 
Dr.  Or'merod  that  of  an  adult  male  (British  Med.  Jour.  Sept.  1859)  in  whom  the 
skeleton  generally  was  affected ;  Dr.  W.  C.  M'Intosh,  two  cases  in  women  past  the 
middle  period  of  life  (Edin.  Med.  Jour.,  August  1862);  Dr.  Barnes  (Med,-Ch*r.  ZV<ws. 
xlv.)  that  of  a  woman  set.  40 ;  Dr.  Lory  Marsh  (Lancet,  Nov.  14,  1863)  the  case  of  a 
woman  oat.  36;  Mr.  Arthur  Durham  {Guy's  Hospital  Rep.  x.  1864)  that  of  a  woman 
set.  45,  and  the  case  of  another  woman  whose  age  is  not  stated.  Mr.  Durham  points 
out  that  the  bone-corpuscles  increase  in  size  in  mollities  ossium,  and  that  there  is  often 
a  widening  of  the  canaliculi. 

*  Med.-CMr.  Trans,  xxvii. 

3  Beitriige  zur  Kenntniss  der  Osteomalacic,  translated  by  Dr.  Matthews  Duncan, 
Edin.  Med.  Jour.  1861-02. 
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numbers.  As  the  disease  progresses,  the  compact  bony  tissue  is  thinned 
and  decalcified,  so  that  it  can  be  cut  with  a  knife  or  readily  bent  in  any 
direction.  Rokitansky  also  gives  as  a  characteristic  of  the  disease  that 
it  affects  the  bones  of  the  trunk,  or  a  part  of  them,  much  more  often, 
and  more  severely,  than  the  bones  of  the  extremities,  and  occurs  espe- 
cially after  childbed.  Now,  in  the  cases  which  I  have  endeavoured  to 
illustrate,  the  extremities,  not  the  trunk,  are  the  chief  seats  of  the 
disease  ;  and  there  is  no  evidence  of  the  fatty  degeneration  occurring 
more  often  after  delivery  than  in  any  other  period  or  condition  of  life. 
It  seems,  therefore,  as  if  two  diseases  are  iucluded  under  the  name 
of  mollities  ossium  ; 1  namely,  the  fatty  degeneration  which  these  speci- 
mens show,  and  which  seems  to  be  the  more  frequent  in  England ;  and 
the  simpler  softening  of  bone,  or  osteomalacia,  in  which  the  bones  are 
flexible  rather  than  brittle,  and  appear  reduced  to  their  cartilaginous 
state.  In  Germany  and  France  this  affection  seems  to  be  more  frequent 
than  the  fatty  degeneration  ;  but  I  think  the  case  related  by  Mr. 
Dalyrymple,2  Dr.  Bence  Jones,3  and  Dr.  Macintyre,4  is  a  well-recorded 
instance  of  its  occurrence  in  England. 

I  feel,  however,  that  there  is  still  much  doubt  respecting  the  rela- 
tions of  these  affections  ;  they  are,  perhaps,  more  nearly  allied  than,  at 
first  sight,  they  may  seem ;  and  I  think  some  clue  to  their  alliance  may 
be  obtained  from  the  relation  which  they  both  have  to  the  rickets  of 
the  young  subject.  The  relation  is  best  shown  in  the  bones  of  the 
skull,  and  is  illustrated  by  specimens  in  the  College  Museum  (Nos.  392 
to  396,  and  2857  to  2860)  ;  but  I  need  not  now  dwell  on  it  while  wish- 
ing to  give  only  a  general  account  of  the  atrophies  of  bones.5 

I  can  scarcely  doubt  that  future  enquiries  will  ascertain  that,  in 
every  tissue,  changes  such  as  these  which  I  have  described  in  muscle 
and  in  bone  are  the  results  of  simply  defective  nutrition.  But  I  have 
neither  knowledge  nor  space  for  more  than  a  few  additional  instances. 
Among  these,  the  degenerations  of  Bloodvessels  may  be  cited.  The 
bloodvessels  of  an  atrophied  part,  I  have  already  said,  decrease  in 
adaptation  to  the  part :  they  become  less,  till  they  can  carry  no  more 

1  R.  Volkmann  in  Billroth  u.  von  Pilha's  Handbuch,  B.  ii.  342,  and  Otto  Weber  in 
Virchow's  Archiv,  1867,  p.  1. 

2  Dublin  Journal  of  Med.  Science,  ii.  1846. 

3  Phil.  Trans.  1848.  *  Med.-Chir.  Trans,  xxxiii. 

5  I  have  minutely  described  the  specimens  here  roforred  to,  as  well  as  the  later 
changes  which  the  bones  undergo,  in  the  Pathological  Catalogue  of  the  College  Musoum, 
p.  22,  and  v.  p.  7. 
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blood  than  is  just  enough  to  meet  the  diminished  requirements  01 
nutrition  ;  and  this  they  do,  not  by  such  muscular  contraction  as 
adapts  them  to  a  temporary  decrease  of  function  in  a  part,  but  (if  one 
may  so  speak)  by  a  diminishing  growth.    Moreover,  when  a  part  de- 
generates, its  bloodvessels  are  likely  to  degenerate  in  the  same  manner. 
There  are,  I  think,  instances  in  which  fatty  degenerations  of  blood- 
vessels have  occurred  in  consequence  of  similar  change  in  the  part  that 
they  supply.    But  the  more  interesting  examples  are  those  of  primary 
degeneration  of  the  bloodvessels.    This  has  been  long  known  in  the 
atheromatous  disease,  as  it  was  called,  of  the  larger  arteries  ;  the  true 
nature  of  which,  as  a  fatty  and  calcareous  degeneration  of  the  inner, 
and  consecutively  of  the  middle  arterial  coat,  was  discovered  by  Mr. 
Gulliver.1    The  descriptions  of  this  affection  by  him  and  by  Eokitansky 
and  Virchow  have  left  nothing  unsaid  that  is  yet  known.  Observa- 
tions are  each  year  becoming  more  numerous  and  interesting  of  fatty 
degeneration  occurring  even  in  the  smallest  bloodvessels.    Such  changes 
are  especially  observable  in  the  minutest  cerebral  vessels ;  and  their 
importance,  in  relation  to  apoplexy,  of  which  they  seem  to  be  the  most 
frequent  precedent,  as  well  as  for  the  general  illustration  of  the  minute 
changes  on  which  the  defective  nutrition  of  organs  may  depend,  will 
justify,  I  hope,  my  repeating  the  description  which  I  wrote  from  the 
first  instances  in  which  they  were  observed,  and  has  since,  I  think,  been 
sufficiently  confirmed.2 

In  the  least  degrees  of  this  affection,  the  only  apparent  change  of 
structure  is,  that  minute,  shining,  black-edged  particles,  like  molecules 
of  oil,3  are  thinly  and  irregularly  scattered  beneath  the  outer  surface  of 
the  small  bloodvessels  of  the  brain.  Such  a  change  may  be  seen  in  the 
vessels  of  portions  of  the  brain  that  appear  quite  healthy,  as  well  in  the 
capillaries  as  in  branches  of  both  arteries  and  veins  of  all  sizes,  from 
l-150th  of  an  inch  in  diameter,  to  those  of  smallest  dimension. 

1  Medico- Chirurg.  Trans,  xxvi.  p.  86. 

2  Medical  Gazette,  xlv. 

«  Sir  W  Jonner  (Med.  Times  and  Gaz.  Jan.  31,  1852)  has  shown  that  these  appear- 
ances of  oil-particles  are  very  closely  imitated  by  equally  minute .particles  similarly 
deposited,  but  Which  are  proved  to  be  calcareous  by  their  sulubihty  in  hydrochloric, 
acid,  I  think  it  very  probable  that  what  I  have  here  described  as  laity  or  oily 
matter  may^ften  be,  at  least  in  part,  calcareous;  we  may  reasonably  expect  th 
affection  of  the  small  vessels  to  be  exactly  analogous  to  the  common  fatty  and 
calcareous  degeneration  of  the  larger  arteries,  although  there  is  no  generality  of  coin- 
cidence between  them.  I  have  also  seen  a  pigmental  degeneration  of  small  cerebral 
arteries  very  similar  to  the  fatty  one  described  above.  Reference  Wf*  ™  **** 
to  tho  observations  of  0.  0.  Weber  in  Billroth  und  von  Pithas  Handbuch,  l.  817. 


ATROPHY  OF  THE  BLOODVESSELS.  107 

As  the  disease  makes  progress,  the  oil-particles  may  increase  in 
number  till  the  whole  extent  of  the  affected  vessels  is  thick-set  with 
them,  and  the  natural  structures,  even  if  not  qnite  wasted,  can  hardly 
be  discerned.  While  their  number  thus  increases,  there  is  also,  usually, 
a  considerable  increase  in  the  size  of  many  of  the  oil-particles,  and  they 
may  be  seen  of  every  size,  from  an  immeasurable  minuteness  to  the 
diameter  of  l-2000th  of  an  inch.  In  other  places  one  sees,  instead  of 
this  increase  of  scattered  oil-particles,  or  together  with  it,  groups  or 
clusters  of  similar  minute  particles,  which  are  conglomerated,  some- 
times in  regular  oval  or  round  masses,  like  large  granule-cells,  but  more 
often  in  irregular  masses  or  patches,  in  tbe  wall  of  a  great  part  of  the 
circumference  of  a  bloodvessel . 

In  a  single  fortunately-selected  specimen,  one  may  see,  in  different 
branches  of  a  vessel,  all  these  degrees  or  states  of  the  degeneration — 
the  less  and  the  more  thickly  scattered  minute  oil-particles,  the  clusters 
of  such  particles,  in  various  sizes  and  shapes,  and  the  larger  particles 
like  drops  of  oil. 

When  the  degeneration  has  made  much  progress,  changes  in  the 
structure,  and  not  rarely  changes  in  the  shape  also,  of  the  affected 
bloodvessels  may  be  observed.  The  chief  change  of  structure  appears 
to  consist  in  a  gradual  wasting  of  the  more  developed  proper  structures 
of  the  vessels  :  growing  fainter  in,  apparently,  the  same  proportion  as 
the  disease  makes  progress,  the  various  nuclei  or  fibres  are  at  length 
altogether  lost,  and  bloodvessels  of  even  l-150th  of  an  inch  in  diameter 
appear  like  tubes  of  homogeneous  pellucid  membrane,  thick  set  with 
the  fatty  particles.  The  structures  of  the  vessels  are  not  merely 
obscured  by  the  abnormal  deposits  ;  they  waste  and  totally  disappear. 

The  changes  of  shape  which  the  vessels  may  at  the  same  time 
undergo  are  various.  Very  commonly  the  outer  layer  of  the  wall  is 
lifted  up  by  one  or  more  clusters  of  oil-particles,  and  the  outline  of  the 
vessel  appears  uneven,  as  if  it  were  tuberous  or  knotted.  Sometimes 
the  outer  or  fibro-cellular  coat  of  the  vessels  is  for  some  distance  raised 
far  from  the  middle  coat,  as  if  it  were  inflated,  and  the  space  between 
them  contains  numerous  particles  of  oil.  (But,  perhaps,  this  raising- 
up  of  the  outer  coat  is  often  produced  by  water  being  imbibed  while 
preparing  the  specimen  for  examination.)  Sometimes,  but  I  think  only 
m  vessels  of  less  than  l-500th  of  an  inch  in  diameter,  partial  enlarge- 
ments, like  aneurismal  dilatations,  or  pouches,  of  their  walls  are  found. 

The  vessels  most  liable  to  this  disease  are,  I  think,  the  arteries  of 
about  l-300th  of  an  inch  in  diameter ;  but  it  exists,  generally,  at  the 
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same  time,  in  the  veins  of  the  same  or  of  less  size.  As  a  general  rule 
(judging  from  the  specimens  hitherto  examined),  the  disease  decreases 
in  nearly  the  same  proportion  as  the  size  of  the  vessels,  and  the  smallest 
capillaries  are  least,  if  at  all,  affected.  But  there  are  many  exceptions 
to  this  rule  ;  and  it  is  not  rare  to  find  vessels  of  from  l-2000th  to  1- 
3000th  of  an  inch  in  diameter  having  parts  of  their  walls  nearly  covered 
with  the  abnormal  deposits. 

The  principal  and  first  seat  of  the  deposits  is,  in  arteries,  in  the  more 
or  less  developed  muscular  or  transversely  fibrous  coat :  in  veins,  it  is 


Fie.  10. 


Fig.  9. 


in  the  corresponding  layer,  immediately  within  their  external  fibrous 
nucleated  coat :  in  vessels,  whether  arteries  or  veins,  whose  walls  con- 
sist  of  only  a  simple  pellucid  membrane  bearing  nuclei,  the  substance 
of  this  membrane  is  the  first  seat  of  the  deposits.    In  some  cases,  the 

Fiff  8  in  artery  of  l-300th  of  an  inch  in  diameter,  and  a  branch  given  from  it, 
from  a  softened  corpus  striatum.  Numerous  oil-particles  of  various  sizes  are 
scattered  in  the  muscular  coat,  traces  of  the  tissue  of  which  appear  m  obscure  trans- 

^H^rom  the  same  part,  a  vein  l-600th  of  an  inch  in  diameter,  with  branches 
from  W  200th  to  l-lSOOth,  and  portions  of  capillaries.  Scattered  ou-parhdes .and 
groups  like  broken  irregular  granule-cells,  are  seen  m  the  homogeneous  pelluad  walls 

°f  Kg!1™' 7 vessel  of  l-600th  of  an  inch  in  diameter,  and  another  of  MSOOth  with 
a  branch  of  1-3000U.  of  an  inch.  Groups  and  scattered  oil-particles  are  tluckset  U 
the  frimple,  pellucid,  membranous  walls. 
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outer  fibrous  coat  of  both  arteries  and  veins  appears  to  contain  abundant 
fatty  matter.  But  it  is  seldom  that,  in  an  advanced  stage  of  the  affec- 
tion, any  of  the  several  coats  of  a  bloodvessel  can  be  assigned  as  its 
chief  seat ;  for  even  in  large  four-coated  arteries  they  wholly  waste,  and 
their  remains  appear  united  in  a  single  pellucid  layer,  of  which  the 
whole  thickness  may  be  occupied  by  the  deposit. 

The  figures  represent  some  of  the  most  usual  appearances  of  the 
degeneration. 

The  cases  in  which  these  changes  were  first  observed  were  cerebral 
apoplexies  in  which  the  haamorrhage  appeared  certainly  due  to  rupture 
of  the  wasted  and  degenerate  bloodvessels.  The  probability  of  such  an 
event  is  evident ;  as  it  is,  also,  that  the  less  sudden  effect  of  this  condi- 
tion of  the  vessels  is  likely  to  be  a  gradual  degeneration  of  the  parts 
of  the  brain  which  they  supply.  The  relation  between  organs  and  their 
bloodvessels  must  in  this  respect  be  mutual :  in  the  same  measure, 
though  not  in  the  same  way,  as  atrophy  of  an  organ,  whether  wasting  or 
degenerative,  induces  a  corresponding  atrophy  of  its  bloodvessels, 
so  will  the  imperfection  of  degenerate  vessels  lead  to  atrophy  of  the  part 
in  which  they  are  distributed. 

I  suppose  that  the  minute  bloodvessels  of  many  other  parts  might 
be  often  found  thus  degenerate,  if  we  could  examine  them  as  easily  as 
we  can  those  of  the  brain  ;  examples  have  been  so  described  in  the  eye, 
in  the  cases  of  amis  senilis  to  which  I  shall  presently  refer,  and  in  the 
lungs  and  placenta.  In  the  lungs,  Dittrich 1  has  traced  affections  of  the 
arteries,  which,  he  says,  the  account  I  have  given  above  exactly  fits,  and 
the  consequences  of  which,  in  pulmonary  apoplexy,  correspond  with  the 
cerebral  apoplexies  due  to  rupture  of  the  small  bloodvessels  of  the  brain. 
In  the  capillaries  of  the  mucous  membrane  of  the  small  intestine,  also, 
Professor  Turner  has  seen,  in  one  case,  extensive  fatty  degeneration, 
similar  in  its  character  to  that  which  I  have  figured  in  the  cerebral 
vessels. 

Many  facts  of  exceeding  interest  are  known  concerning  the  degene- 
rations of  Nervous  tissues,  but,  as  yet,  they  are  rather  fragments  than 
a  continuous  history. 

First,  in  relation  to  the  causes  of  degeneration,  two  are  chiefly 
known  ;  namely,  defect  of  blood,  and  arrested  function.  Cases  of  soft- 
ening of  the  brain  have  been  long  recognised  as  the  consequences  of 


1  Ucber  den  Lacnnccschen  Tjtmgcn-wfarktus.    Erlangen  1850 
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•ligature,  or  obstructive  disease,  of  tbe  carotid  or  other  large  arteries ; 
but  they  have  received  a  new  interest  from  the  discovery  by  Virchow, 
and  independently  by  Dr.  Kirkes,  of  their  frequency  in  cousequence  of 
the  obstruction  of  healthy  cerebral  arteries  by  masses  of  fibrine  carried 
into  them,  after  being  dislodged  from  the  valves  of  the  left  side  of  the 
heart  or  from  some  part  of  the  arterial  system.  In  these  cases,  the 
extent  of  softening  nearly  corresponds  with  the  range  in  which  the 
branches  of  the  obstructed  artery  are  distributed  :  for,  beyond  the 
circle  of  Willis,  the  anastomosis  among  the  cerebral  arteries,  like  that 
among  the  cardiac,  is  not  sufficient  to  carry  a  full  supply  of  blood  into 
a  part  from  which  the  main  stream  is  hindered,  though  generally  enough 
to  prevent  the  complete  death  or  sloughing  of  the  part. 

Of  the  atrophy  following  diminished  or  abrogated  function  of 
nervous  parts  I  have  already  mentioned  examples  in  the  shrinking  of 
the  brain  in  old  people,  in  the  wasting  of  the  nerves  of  paralysed  or 
fixed  muscles,  and  in  that  of  the  optic  nerve  and  tract  in  cases  of  blind- 
ness.   To  these  may  be  added  the  cases  observed  by  Dr.  Waller ; 1  who 
has  discovered  that  when  a  nerve  is  divided,  its  distal  part,  i.e.  the 
portion  between  the  place  of  division  and  the  place  of  distribution,  the 
portion  in  which  the  nerve-office  can  be  no  longer  exercised  always 
suffers  atrophy,  wasting  and  degenerating.    The  same  atrophy  ensues 
in  the  whole  length  of  any  spinal  nerve  whose  root  is  divided ;  and  in 
any  system  of  nerves  through  which,  after  injury  of  the  spinal  cord, 
reflex  actions  cannot  be  excited.    The  change,  in  divided  nerves,  begins 
at  the  distal  extremities  of  the  nerve-fibres,  and  gradually  extends 
upwards  in  the  branches  and  trunk  of  the  nerve  ;  but  is  repaired  if  the 
divided  portions  of  the  nerve  be  allowed  to  reunite.    I  need  not  say 
how  great  interest  these  facts  have  in  relation  to  the  anatomy  and 
physiology  of  the  nervous  system  ,  but  it  is  equalled  by  those  related 
bv  Dr  Turck,2  which  may  be  used  for  ascertaining  the  functions  of  the 
several  columns  of  the  spinal  cord,  and  their  relations  to  the  different 
parts  of  the  brain,  in  the  same  manner  as,  by  those  of  Dr  Waller, 
knowledge  may  be  gained  of  the  course  and  distribution,  and  of  the 
cen"  ipetal  or  centrifugal  office,  of  the  several  nerves.    The  main  fact 
d  sc  vered  by  Dr.  Turck  is,  that  after  diseases  of  parts  of  he  brain  or 
^•d  tlere  gradually  ensues  a  softening  a,  by  atrophy,  o  hose 
tracts  or  columns  of  the  cerebrospinal  axis,  through  whxcb,  »  health. 

,  mio,.  Trans.  1850,  Part  2  ;  and  in  *•  M>  f  ^f^f  l852' 
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impressions  were  habitually  conveyed  from  the  diseased  part.  The 
same  general  truth  is  illustrated  by  both  these  series  of  observations ; 
namely,  that  nerve-fibres,  through  which,  from  whatever  cause,  nerve- 
force  can  be  no  longer  exercised,  are  gradually  atrophied.  The  atrophy 
took  place  very  quickly  in  the  frogs  that  were  the  subjects  of  Dr. 
"Waller's  experiments  ;  commencing  in  young  frogs,  during  the  summer, 
in  from  three  to  five  days,  and  being  completed  in  from  twenty  to  thirty 
days.  Bat,  in  the  human  subject,  the  process,  reckoned  by  the  obser- 
vations of  Turck,  and  those  in  which  I  have  examined  nerves  atrophied 
in  paralysed  muscles,  is  much  slower.  Changes  in.  the  spinal  cord  are 
not,  he  says,  discernible  in  less  than  half-a-year  after  the  apoplexy  or 
other  affection  of  the  brain  of  which  they  are  the  consequence. 

The  changes  in  the  nerve-fibres  thus  atrophied  are  minutely  de- 
scribed by  Dr.  Waller.  At  first,  transverse  lines  appear  in  the  intratu- 
bular  substance,  indicating  its  loss  of  continuity  ;  then  it  appears  as  if 
divided  into  round  or  oblong  coagulated  masses,  as  if  its  two  component 
materials  were  mingled  ;  then  these  are  converted  into  black  granules, 
resisting  the  action  of  ether,  acids,  and  alkalies ;  and  finally,  these 
granules  are  slowly  and  imperfectly  eliminated.1 

Some  interesting  observations  have  just  been  recorded  by  Dr. 
Dickinson,2  which  show  that,  after  amputation  of  a  limb,  important 
structural  changes  take  place  in  the  nerves  of  the  stump,  and  in  the 
part  of  the  cord  from  which  they  spring.  He  found  though  the  nerves 
retained  their  bulk  and  external  appearance,  yet  that  the  nerve-fibres 
themselves  had  almost  entirely  disappeared.  The  nerve-roots,  more 
especially  the  posterior,  had  wasted,  and  the  posterior  column  on  tbo 
amputated  side  had  atrophied,  and  its  connective  tissue  had  undergone 
considerable  condensation. 

But  in  the  degenerations  of  nerves,  as  has  already  been  described 
in  that  of  muscles,  the  pathological  changes  are  not  necessarilv  con- 
fined to  the  substance  of  the  fibres.  For  in  some  cases  (Pig.  11)  fat- 
cells  form  in  considerable  numbers  in  the  connective  tissue  between 
the  funiculi,  and  the  nerve,  losing  its  brilliant  white  colour,  becomes 
softer  and  more  easily  torn. 

1  "Walter  has  recently  (Virchow's  Archivs,  1861,  xx.  p.  426)  re-examined  the 
changes  which  take  place  in  norve-fibres  after  division.  He  distinguishes  the  follow- 
ing stages— 1st.  Coagulation  of  tho  modullary  substance  in  the  nerve-fibre^  1<l 
Resorption  of  the  pre-existing  contents  of  the  medullary  sheath.  3d.  Patty  degenera- 
tion of  tho  nuclei  of  the  nerve-sheath.  Uh.  Resorption  of  the  axial  cylinder  after 
cracking  and  breaking  up  into  granules. 

2  Journal  of  Anatomy  and  Physiology,  Nov.  1868. 
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In  the  atrophies  of  the  brain  and  spinal  cord,  whether  from  ob- 
structed circulation  or  from  hindered  function,  the  chief  changes 

that  are  observed  are,  the  lique- 
faction or  softening'  of  the  -whole 
substance,  the  breaking-up  of 
the   nerve-fibres,  and  the  pro- 
duction  of  abundant  granule- 
cells,  or  masses,  and  free-float- 
ing granules.     Until  very  re- 
cently there  was  a  difficulty  in 
accounting    for  the   origin  of 
these  granule-cells  on  the  sup- 
position that  they  were  cells  un- 
dergoing fatty  degeneration,  as  it 
was  thought  that  no  cell-struc- 
tures existed  in  the  white  part 
of  the  brain  and   spinal  cord. 
But  the  discovery  by  Virchow 
in  the  great  nervous  centres  of 
the  delicate  intermediate  form  of  connective  substance,  termed  by 
him  Neuroglia,  in  which  numerous  small  delicate  corpuscles  are  im- 
bedded (Fig.  12),  and  the  ob- 
servations by  Lockhart  Clarke 
and  others  on  the  existence 
of  a  fine  network  of  con- 
nective tissue  (in  which  mul- 
titudes of  fine  cells  and  nuclei 
are  interspersed)  between  the 
fibres  of  the  columns  of  the 
Fig.  12.  cord,  supply  us  with  a  source 

from  which  these  fat-containing  granule-cells  may  be  derived. 

c,  fat-cells  formed  within  tins  sheath  M^mfi^  J  ^  of  ^  Uni  ity 
of  a  male  subject  dissected  in  1864  in  *  »c  £      musdes  of  the  lower 

of  Edinburgh.  Extensive  fatty £££  soc'n.  The  tatty  ehange  b  the 
limbs,  and  of  some  of  those  in  the  left  *PPe*£*D  The  connoctivi>  tissue  sheaths  of 
muscles  was  both  between  and  within        xu     •  ^  ^  ^  ^ 

the  nerves  passing  to  the  degenerated  ™scies  snvi  veiled,  and  could  not  be  satis- 
cylinders  of  the  corresponding  nerve-fibres  W 

faetorily  tinted  with  carmine.  convolution  of  the  cerebrum, 

Fiff.  12.    Magnified  view  of  the  white  cem  Neuroglia-    From  a  pre- 

lowing  capillaries,  nerve-fibres,  and  the  JJ^^^BU  University  of 
paration  by  Mr.  A.  B.  Stirling,  assistant  m  the  An 
Edinburgh. 
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The  last  example  of  atrophy  of  which  I  will  speak  is  that  which  is 
manifested  in  the  Arcus  senilis— the  dim  greyish-white  arches  or 
ellipse  seen  near  the  borders  of  the  cornea  in  so  many  old  persons.  Its 
nature  was  discovered  and  is  fully  described  by  Mr.  Canton.1  It  is  a 
true  fatty  degeneration,  and  consists  in  the  accumulation  of  minute 
oil-drops ;  in  the  first  instance,  in  the  corpuscles  of  the  cornea,  and 
subsequently  in  and  between  the  lamellae  of  which  it  is  composed.  By 
his  and  others'2  investigations,  it  has  also  acquired  a  larger  interest,-  in 
being  found  the  frequent  concomitant  and  sign  of  more  widely  extended 
degenerations  that  are  not  within  sight  during  life.  Thus,  it  is  com- 
monly associated  with  fatty  or  calcareous  degeneration  of  the  ophthal- 
mic artery  ;  with  fatty  degeneration  of  the  muscles  of  the  eyeball ;  and 
especially  in  old  persons,  with  fatty  degeneration  of  the  heart  and  many 
other  organs.  In  short,  the  arcus  senilis  seems  to  be,  on  the  whole, 
the  best  indication  that  has  been  yet  found  of  proneness  to  an  extensive 
or  general  fatty  degeneration  of  the  tissues.  It  is  not,  indeed,  an  infal- 
lible sign  thereof;  for  there  are  cases  in  which  it  exists  with  clear 
evidences  of  vigour  in  the  nutrition  of  the  rest  of  the  body ;  and  there 
are  others  in  which  its  early  occurrence  is  due  to  defective  nutrition  con-, 
sequent  on  purely  local  causes,  such  as  inflammatory  affections  of  the 
choroid,  or  other  parts  of  the  eye  ;  but,  allowing  for  these  exceptions, 
it  appears  to  be  the  surest,  as  well  as  the  most  visible,  sign  and  measure 
of  those  primary  degenerations  which  it  has  been  the  chief  object  of  the 
last  two  lectures  to  describe.3 

1  '  Observations  on  the  Arcus  Senilis,'  in  the  Lancet,  1850  and  1851 ;  and  On  the 
Arcus  Senilis,  London,  1863. 

2  Especially  Brs.  Quain,  Williams,  and  Virchow  (Archiv,  B.  iv.  288). 

3  The  degenerations  of  organs  not  described  in  the  lectures,  and  the  authorities 
not  already  quoted,  may  be  studied  by  the  aid  of  the  following  references  :— 

Arteries,  Testicles,  Lungs,  and  Liver:  Gulliver,  in  Med.-Chif.  Trans,  xxvi.  p.  86. 
Liver :  Bowman,  in  Lancet,  1841-2,  i.  p.  560. 

Kidney:  Johnson,  in  Med.-CMr.  Trams,  xxix.  p.  i.j  with  Appendix,  in  xxx.  p. 
182.  Simon,  in  Med.-CMr.  Trans,  xxx.  p.  141 ;  Virchow,  in  his  Archiv,  B.  iv.  p.  264, 
et  seq.  ;  and  Gairdner,  Pathology  of  the  Kidney,  Edin.  1848  ;  Arnold  Beer,  Die  Bin- 
desubstanz  der  menschlichen  Niere,  Berlin,  1859. 

_  Colourless  Blood-cells,  various  Epithelial  cells,  Cartilage-corpuscles,  Nerve-colls  ; 
Virchow,  in  his  Archiv,  i.  p.  144,  et  seq. 

Lungs  :  Rainey,  in  Med.-Chir.  Trans,  xxxi.  p.  297. 
_  Placenta:  Barnes,  in  Med.-Chir.  Trans,  xxxiv.  and  xxxvi.,  and  Druitfc,  Med.-Chir 
Trans,  xxxvi. 

Placenta,  Decidua,  and  othor  tissnos  of  tho  Uterus,  as  woll  as  the  Muscular  ■ 
Kilian,  as  quoted  at  p.  131.  '  ' 

Cartilage:  Bedfern,  Anormal  Nutrition  in  the  Articular  Cartilages  I860  -  and 
Virchow,  in  his  Archiv,  B.  iv.  p.  289.    C.  0.  Weber,  Virchow's  Archiv,  B.  xiii.  1858. 
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Numerous  calcareous  degenerations :  Dussoau,  Hot  Bcenwecfsel  en  Verbceningen, 
Amsterdam,  1850. 

Tho  Transactions  of  the  Pathological  Society  of  London  abound  in  records  of  cases 
of  fatty  and  calcareous  degenerations  of,  and  in  tho  different  textures. 
Pigmental  Degenerations  :  Virchow,  in  his  Archiv,  B.  i. 

Prostatic  Concretions :  Hassall,  Microscopic  Anatomy.  Wedl,  Pathological 
Histology.    Paulizky,  Virchow's  Archiv,  xvi. 

Waxy  or  Amyloid  Degeneration  :  W.  R.  Sanders,  Edinburgh  Med.  Journal,  Jan. 
1853,  Feb.,  April,  Nov.,  1854.  J.  H.  Bennett  and  W.  T.  Gairdner,  Win.  Med.  Journal, 
Feb.  185-1.  "Virchow,  Archiv,  vi.  et  scq.,  Cellular  Path.,  Lect.  xiii.  H.Meckel, 
Annal.  des  Charite  Krank.  Jahrgang  iv.  C.  Schmidt,  Ann.  des  Chemie,  B.  ex. 
Drs.  Bristowe  and  Ord,  Trans.  Path.  Soc.  Lond.  x.  G.  Busk,  Quart.  Jour.  Mic.  Sci. 
January  1854.  T.  A.  Carter,  Edin.  Med.  Jour.  1855  and  1858.  Fr.  Harris  On  the 
Nature  of  the  Substance  found  in  the  Amyloid  Degeneration,  1860.  Billroth,  Beitrdge 
zur  Path.  Hist.  Lockhart  Clarke  in  Beale's  Archives,  1861.  Pagenstecher,  Ueber  die 
Amyloide  Degeneration,  Wiirzburg,  1858.  Forester,  Atlas  der  Path.  Anat.  1859. 
Rouget,  in  Brown  Sequard's  Joivr.  de  la  Phys.  Jan.  1859.  T.  G.  Stewart,  'On  the 
Waxy  or  Amyloid  Degeneration  of  the  Kidney,'  Ed.  Med.  Jour.  1861 ;  and  BrigMs 
Diseases,  Edinburgh,  1868.    Dr.  Pavy,  Guy's  Hospital  Beports,  1864. 

Caseous  and  Colloid  Metartforphoses :  Otto  Weber  in  Billroth  and  von  Pitha's 
Handhuch. 

The  chief  general  histories  of  degenerations  are  by  Eokitansky,  Pathol.  Anat. ; 
C.  J.  B.  Williams,  Principles  of  Medicine  ;  and  Virchow,  in  the  places  cited  above,  and 
in  his  Archiv,  B.  iv.  p.  394.  W.  H.  Walshe,  '  Adventitious  Products,'  Cyclopmdia  of 
Anatomy  and  Physiology,  iv. 

The  degenerations  of  products  of  disease  will  be  described  in  future  lectures. 
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LECTURE  VII. 

GENERAL  CONSIDERATIONS  ON  THE  REPAIR  AND  REPRODUCTION  OP 
INJURED  AND  LOST  PARTS. 

Among  the  general  considerations  that  may  be  suggested  by  the  preced- 
ing lectures,  none,  perhaps,  is  more  worthy  of  earnest  thought  than 
that  of  the  capacity  of  adaptation  to  the  variety  of  their  circumstances, 
which  is  displayed  by  the  several  parts  of  the  body.  Each  part  may  be 
said  to  be  conformed,  in  its  first  construction,  to  a  certain  standard  of 
measure,  weight,  and  power,  by  which  standard  it  is  adjusted  to  the 
other  parts  of  the  whole  organism.  The  first  perfection  of  the  economy 
is  in  the  justness  with  which  its  several  parts  are  thus  balanced  in  their 
powers ;  and  the  mutual  adaptation  thus  established  is  continued,  in  or- 
dinary life,  by  the  nutrition  of  each  part  being  regulated  according  to  a 
law  of  direct  proportion  to  the  quantity  of  work  that  each  discharges. 
But  when  the  external  conditions  of  life  vary,  and  require,  for  the  main- 
tenance of  health,  varying  amounts  of  function  to  be  discharged  by  one 
or  more  parts  ;  and,  still  more,  when  disease  disturbs  the  functional  re- 
lations of  any  part  to  the  rest ;  then  each  part  displays  a  capacity  of  adap- 
tation to  the  new  conditions  in  which  it  is  placed  :  each  can  assume  a  less 
or  greater  size  and  weight ;  each  can  acquire  a  less  or  more  powerful  tis- 
sue ;  each  can  thus  rise  above,  or  descend  below,  its  standard  of  power. 

This  capacity  of  adaptation  ig  shown  in  a  yet  more  remarkable 
manner  in  the  recovery  of  parts  from  the  effects  of  injuries  and 
diseases.  It  is  surely  only  because  it  is  so  familiar,  that  we  think 
hghtly,  if  at  all,  of  the  fact,  that  living  bodies  are  capable  of  repairing 
the  effects  of  injury,  and  that  in  this  capacity  they  prove  themselves 
adapted  for  events  of  which  it  is  not  certain  whether  they  will  ever 
occur  to  them.  The  exact  fitness  in  every  part  of  a  living  body  for 
its  present  office,  not  as  an  independent  agent,  but  as  one  whose  work 
mnsi  bo  done  in  due  proportion  with  many  others  concurring  in  opera* 
kor.  will,  it,  is  a  very  marvellous  thing ;  but  it  seems  much  more  so 
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that  in  the  embryo  each  of  these  parts  was  made  fit  for  offices  and  rela- 
tions that  were  then  future  ;  and  yet  more  marvellous  than  all  it  seems 
that  each  of  them  should  still  have  capacity  for  action  in  events  that 
are  not  only  future  but  uncertain  ;  that  are  indeed  possible,  yet  are  in 
only  so  low  a  degree  probable,  that  if  ever  they  happen  they  will  be 
called  accidents. 

Let  as  have  always  in  mind  this  adaptation  of  the  living  body  to 
future  probabilities,  while  we  consider  the  physiology  of  repair.  If  it 
be  fairly  weighed,  every  part  of  the  process  of  repair  will  be  an  argu- 
ment of  Divine  design  ;  and  such  an  argument  as  cannot  be  impugned 
by  the  suspicion  that  the  events  among  which  each  living  thing  is  cast 
have  determined  its  adaptation  to  them  ;  for  all  the  adaptations  here 
noted  prove  capacities  for  things  future  and  only  not  improbable. 

And  let  us  also  keep  in  view  how  the  reparative  processes  may  illus- 
trate the  laws  of  ordinary  nutrition  ;  and  especially  observe  that  they 
furnish  evidence  of  the  nature  of  the  formative  process  exercised  in  the 
complete  organism.    I  mentioned  in  a  former  lecture  (p.  45)  that,  m 
many  instances  of  repair  and  reproduction,  the  formation  of  the  new 
replacing  structures  cannot  be  ascribed  to  an  assimilative  force,  or  to 
the  development  of  tissue-germs  derived  from  the  injured  or  lost  parts. 
The  completeness  of  repair  after  injury,  and  the  extent  to  which  it  is 
sometimes  accomplished,  become  thus  most  striking  evidences  of  the 
principle  that  the  formative  process  is,  in  the  completed  organism,  the 
same  and  continuous  with  that  which  actuated  the  formation  of  the 
original  tissues  in  the  development  of  the  germ  and  embryo.    There  is 
in  every  considerable  process  of  repair  a  re-making  of  a  part  ;  and  the 
new  materials  assume  the  specific  form  and  composition  of  the  part  that 
they  replace,  through  the  operation  of  no  other,  or  otherwise  directed, 
force,  than  that  through  which  that  part  was  first  made.    For,  in  all 
grave  injuries  and  diseases,  the  parts  that  might  serve  as  models  for  the 
repairing  materials  to  be  assimilated  to,  or  as  tissue-germs  to  develop 
new  structures,  are  lost  or  spoiled  ;  yet  the  effects  of  such  injury  ami 
disease  are  recovered  from,  and  the  right  specific  form  and  composition 
are  reo-ained.    In  all  such  cases,  the  reproduced  parts  are  formed,  not 
according  to  any  present  model,  but  according  to  the  appropriate  spe- 
cific form  ;  and  often  with  a  more  strikingly  evident  de  sign  towards  that 
form  as  an  end  or  purpose  than  we  can  discern  in  the  natural  construe- 

tion  of  the  body.  .  . 

Moreover,  it  will  be  observed,  in  the  instances  of  repair  of  muiry 
even  more  plainly  than  in  the  maintenance  of  the  body  in  the  successive 
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ordinary  stages  of  its  life,  that  the  law  of  formation  is  at  each  period 
of  life  the  same  : —that  every  part  is  formed  after  the  same  method 
as  was  observed  in  the  corresponding  part  of  the  parent  at  the  same  pe- 
riod of  life.  Thus,  when,  in  an  adult  animal,  a  part  is  reproduced  after 
injury  or  removal,  it  is  made  in  conformity,  not  with  that  condition 
which  was  proper  to  it  when  it  was  first  formed,  or  in  its  infantile  life, 
but  with  that  which  is  proper  according  to  the  time  of  life  in  which  it 
is  reproduced ;  proper,  because  like  that  which  the  similar  part  had,  at 
the  same  time  of  life,  in  members  of  former  generations.  In  the  repro- 
duction of  the  foot  or  the  tail  of  the  lizard,  they  grow,  as  it  Were,  at 
once  into  the  full  dimensions  proper  to  the  part,  according  to  the  age  of 
the  individual.  Spallanzani  expressly  mentions  this  : — that  when  a  leg 
is  cut  from  a  full-grown  salamander,  the  new  leg  and  foot  are  developed, 
as  far  as  form  and  structure  are  concerned,  just  as  those  of  the  larva 
were  ;  but  as  to  size,  they  from  the  beginning  grow  and  are  developed 
to  the  proper  dimensions  of  the  adult.  The  power,  therefore,  by  which 
this  reproduction  is  accomplished,  would  seem  to  be,  not  the  mere  revi- 
val of  one  which,  after  perfecting  the  body,  had  lapsed  into  a  dormant 
state,  but  the  self-same  power  which,  before  the  removal  of  the  limb,  was 
occupied  in  its  maintenance  by  the  continual  mutation  of  its  particles, 
and  is  now  engaged,  with  more  energy,  in  the  reconstruction  of  the 
whole. 

The  ability  to  repair  the  damages  sustained  by  injury,  and  to  repro- 
duce lost  parts,  appears  to  belong,  in  some  measure,  to  all  bodies  that 
have  definite  form  and  construction.  It  is  not  an  exclusive  property 
of  living  beings  ;  for  even  crystals  will  repair  themselves  when,  after 
pieces  have  been  broken  from  them,  they  are  placed  in  the  same  condi- 
tions in  which  they  were  first  formed. 

The  diagram  (Fig.  13)  represents  a  series  of  casts  made  from  a 
crystal  with  which  I  imitated  the  experiments  of  Jordan.1  A  large 
piece  was  broken  off  an  octohedral  crystal  of  alum  (a).  Before  the 
fracture  it  was  perfect  in  its  form,  except  at  one  small  pit  on  its  surface, 
where  it  had  what  (writing  of  animal  physiology)  might  be  called  a 
congenital  defect.  Thus  broken  (b)  it  was  placed  again  in  the  solution 
in  which  it  had  been  formed,  and  after  a  few  days  its  injury  was  so  far 
repaired  as  it  appears  in  the  figure  (c).  Tho  whole  crystal  had  in- 
creased, but  the  increase  on  its  broken  surface  was  proportionally  so 


1  Miillcrs  Archiv,  1642,  p.  40. 
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much  greater  than  on  any  other,  that  the  perfect  octohedral  form  was 
nearly  regained.  The  little  congenital  defect,  also,  was  completely  healed. 
In  a  few  days  more,  the  whole  crystal  would  have  been  as  if  it  had  suf- 
fered no  injury. 


Fig.  13. 

I  know  not  what  amount  of  mutual  illustration,  if  any,  the  repair 
of  crystals  and  of  living  bodies  may  afford  ;  but,  in  any  case  we  may 
trace  here  something  like  an  universal  property  of  bodies  that  are 
naturally  and  orderly  constructed  i  all,  in  favourable  circumstanoes, 
can  repair  at  least  some  of  the  damages  to  which  they  are  liable  from 
the  violence  of  external  forces. 

But,  to  speak  only  of  the  repair  and  reproduction  that  occur  in  the 
several  orders  of  the  animal  kingdom ;  among  these  they  exist  in  sin- 
gularly different  degrees,  and  in  such  as  can  be  only  partially  included 
in  rules  or  general  expressions.  The  general  statement  sometimes 
made,  that  the  reparative  power  in  each  species  bears  an  inverse  ratio 
to  its  position  in  the  scale  of  animal  life,  is  certainly  not  proved ;  and 
many  instances  are  contrary  to  it— such  as  the  great  reparative  power 
possessed  by  the  Triton  and  other  lizards,  and  the  apparently  complete 
absence  of  it  in  the  perfect  insects.  Rather,  the  general  rule  which  we 
may  expect  to  find  true,  and  for  which  there  is  already  much  evidence, 
may  be  that  the  reparative  power  bears  an  inverse  proportion  to  the 
amount  of  power  consumed  in  the  development  and  growth  of  the  in- 
dividual, and  in  its  maintenance  in  the  perfect  state. 

Our  ideas  of  the  consumption  of  power  in  the  organisation  of  matter, 
are,  perhaps  unavoidably,  very  vague ;  yet  are  there  facts  enough  to 
prove  that  the  power  which  can  be  exercised  in  a  germ  is  limited,  so 
that  the  capacity  of  assuming  the  specific  organic  form  cannot  be 
communicated  to  an  indefinite  quantity  of  matter;  and  there  arc  also 
enough  to  justify  the  expression,  that  the  power,  thus  limited,  is  in 
some  measure  consumed— 1st,  in  the  development  of  every  new  struc- 
ture, and,  2t%,  in  a  less  measure,  in  the  growth  and  maintenance  of 
(  Ik iso  already  formed. 
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Tims,  first,  it  appears  constantly  true  that  the  reparative  power  is 
greater  in  all  parte  of  the  young  than  in  those  of  the  older  individuals 
of  all  species.  Even  when  we  compare  individuals  that  have  all 
attained  their  highest  development  and  growth,  this  rule  seems  to  be 
true.  We  know  it  from  general  observations  of  the  results  of  similar 
injuries  and  diseases  in  persons  of  different  ages  :  numerous  as  the 
exceptions  may  be,  the  general  rule  seems  true.  And  it  is  yet  more 
evidently  proved  in  the  case  of  some  lower  animals.  Spallanzani 
mentions  it  in  regard  to  the  reproduction  of  the  tail  of  the  tadpole. 
The  quickness  with  which  the  work  of  reproduction  is  both  begun  and 
perfected  was  always,  in  his  experiments,  in  an  inverse  ratio  to  the  age. 
He  says  the  same  for  the  reproduction  of  the  legs  of  salamanders  ;  and 
it  is  only  in  the  young  among  frogs  and  toads  that  any  reproduction  of 
the  limbs  will  take  place.  So,  too,  in  experiments  on  the  repair  of  frac- 
tures, the  union  of  tendons  and  the  like,  in  the  mammalia,  one  may  see 
abundant  evidence  that  the  vigour  and  celerity  of  the  process  are  in  an 
inverse  proportion  to  the  animal's  age.  There  is,  indeed,  some  reason 
to  believe  that,  in  the  very  early  period  of  embryonic  life,  a  true  repro- 
duction of  parts  of  limbs  may  take  place  even  in  the  human  species. 
Not  to  speak  of  the  possibility  that  supernunieraiy  members  may  be 
formed  in  consequence  of  accidental  fission  of  the  budding  limbs  of  the 
embryo,  there  are  oases  in  which  fingers  are  found  on  the  stumps  of 
arms  in  such  circumstances  as  justify  the  belief  that,  after  a  limb  had 
been  accidentally  amputated  in  the  uterus,  those  had  been  produced  on 
its  remaining  portion.1 

All  these  facts  agree  well  with  the  belief  that  the  formative  power 
is  gradually  diminished  in  the  acts  of  organising  matter  for  the  main- 
tenance of  the  body ;  and  the  difference  between  the  completeness  of 
repair  in  children  and  that  in  adults  appears  so  much  greater  than  the 
difference  in  adults  of  different  ages,  that  it  is  probable  the  formative 
power  is  more  diminished  by  growth  than  by  mere  maintenance. 

But,  secondly,  it  seems  that  the  capacity  for  the  repair  or  repro- 
duction of  injured  parts  is  much  more  diminished  by  development,  than 
by  growth  or  maintenance  of  the  body  :  i.e.  much  more  by  those  trans - 

1  Sb  J.  Y.  Simpson,  in  the  London  and  Edinburgh  Monthly  Journal,  Jan.  1848. 
White,  Regeneration  of  Animal  and  Vegetable  Substances,  1785.  Dr.  Struthers, 
^Edinburgh  New  Philosophical  Journal,  July  1863.  Mr.  Annandale  On  Malformations 
#c,  of  Fingers  and  Toes,  p.  2Q,  1865.  An  excellent  summary  of  this  subject  is  given 
1')'  Mr.  Darwin  in  the  Variation  of  Animals  and  Plants  under  Domestication  chau  x>: 
18G8. 
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formations  of  parts  by  which  thoy  become  fitted  for  higher  offices,  than 
by  the  multiplication  or  maintenance  of  those  that  are  already  perfect 
in  their  kind  and  function.  In  other  words,  to  improve  a  part  requires 
more,  and  more  perfect,  formative  power,  than  to  increase  it  does. 

This,  as  a  general  pi'inciple,  is  exemplified  in  many  instances.  In 
the  greater  part  of  congenital  malformations  we  find  arrest  of  develop- 
ment, but  no  hindrance  of  growth ;  as  a  heart,  in  which  a  septum  fails 
to  be  developed,  yet  grows  to  its  full  bulk.    If  tadpoles  be  excluded 
from  due  light  and  heat,  their  development  will  be  much  retarded,  but 
their  growth  will  be  less  checked :  in  other  words,  the  conditions  of 
nutrition  which  are  enough  for  growth  are  not  sufficient  for  develop- 
ment.   When  a  part  is,  without  disease,  unduly  supplied  with  blood, 
it  may  grow  beyond  its  normal  size,  but  it  is  never  developed  beyond 
its  normal  structure  :  that  which  is  sufficient  for  increase  of  growth  is 
not  enough  for  an  advance  in  development.    Again,  in  the  miscalled 
cultivation  and  improvement  of  flowers,  growth  is  increased,  but  de- 
velopment is  hindered  ;  and  an  excess  of  coloured  leaves  is  formed,  in- 
stead of  the  due  number  of  male  and  female  organs.    In  an  old  ulcer 
or  a  sinus,  cells  may  be  continually  reproduced,  maintaining  or  even  in- 
creasing the  granulations,  yet  they  will  not  develop  themselves  into 
connective  tissue  and  cuticle  for  the  healing  of  the  part.    And  so, 
lastly,  even  when  repair  and  reproduction  have  gone  far  towards  their 
ultimate  achievement,  that  which  takes  a  longer  time,  and  oftener  fails, 
is  the  improvement,  the  perfecting  of  the  new  material,  by  its  final 
development.    This  is  observed  in  all  cases  of  reproduced  limbs,  and 
even  in  ordinary  scars. 

These  facts,  and  many  others  like  them,  seem  to  justify  the  ex- 
pression that,  not  only  more  favourable  conditions,  but  also  a  larger 
amount  of  organising  force,  are  expended  in  development  than  in  growth 
or  maintenance  ;  and  that  the  reparative  power  bears  an  inverse  ratio 
to  the  amount  of  force  already  expended  in  these  processes.  If  it  be 
so,  we  might  expect  that  in  eaoh  species,  in  its  perfect  state,  the  repara- 
tive power  might  be  measured  by  the  degree  of  likeness  between  the 
embryonic  and  the  perfect  form,  structure,  and  composition. 

There  are  many  apparent  exceptions  to  such  a  rule,  especially  iu 
the  AsteridfB,  which,  though  constructed  through  manifold  metamor- 
phoses, have  great  capacity  of  restoring  detached  rays  ; 1  yet  it  is  con- 

'  A  good  account,  by  Dr.  II.  S.  Wilson,  of  the  modo  of  reproduction  of  lost  rays  in 
the  Asteridse  may  be  found  in  tho  Trans.  Linnaan  Soc.  1860. 
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sistcnt  with  such  a  rule  that  the  highest  amount  of  reparative  power 
exists  in  those  lowest  polypes  in  which  the  materials  of  the  germ-mass 
arc  least  trausformed,  but  are  multiplied,  and,  as  it  were,  grouped  into 
the  shape  of  their  bodies.  In  the  Hydra  viridis,  and  Hydra  fusca,  it 
seems  literally  true  that  any  minute  portion  derived  from  the  germ- 
mass  may,  after  being  separated  from  the  perfect  body,  reproduce  the 
perfect  form.  This  is  the  general  truth  of  the  numerous  experiments 
performed  on  Hydrae  by  Trembly,  Roesel,  and  others.  They  have 
been  so  often  quoted,  that  I  need  not  do  more  than  mention  the  greatest 
instances  of  reproductive  power  that  they  showed. 

Trembly  cut  a  Hydra  into  four  pieces  :  each  became  a  perfect 
Hydra ;  and,  while  they  were  growing,  he  cut  each  of  these  fonr  into 
two  or  three.  These  fractions  of  the  qnarters  being  on  their  way  to 
become  perfect,  he  again  divided  these,  and  thus  he  went  on,  till  ffom 
the  one  Hydra  he  obtained  fifty.  All  these  became  perfect  ;  he  kept 
many  of  them  for  more  than  two  years,  and  they  multiplied  by  their 
natural  gemmation  just  as  mnch  as  others  that  had  never  been  divided. 
Again,  he  cut  similar  polypes  longitudinally,  and  in  an  hour  or  less 
each  half  had  rolled  itself,  and  seamed  up  its  cut  edges,  so  as  to  be  a 
perfect  Hydra.  He  split  them  into  four ;  he  quartered  them ;  he  cut 
them  into  as  many  pieces  as  he  could  :  and  nearly  every  piece  became 
a  perfect  Hydra.  He  slit  one  into  seven  pieces,  leaving  them  all  con- 
nected by  the  tail,  and  the  Hydra  became  seven-headed,  and  he  saw 
all  the  heads  eating  at  the  same  time.  He  cut  off  the  seven  heads,  and, 
Hydra-like,  they  sprang  forth  again.  And  even  the  fabulist  dared  not 
invent  such  a  prodigy  as  the  naturalist  now  saw.  The  heads  of  the 
Lernaean  Hydra  perished  after  excision  :  the  heads  of  this  Hydra  grew 
for  themselves  bodies,  and  multiplied  with  as  much  vigour  as  their 
parent-trunk. 

Now  these  instances  may  suffice  to  show  not  only  the  great  capacity 
of  reproduction  in  the  lowest  polypes,  but,  also,  that  in  them  the  pro- 
cess of  reproduction  after  injury  confounds  itself  with  that  of  their 
natural  generation  by  gemmation,  or,  as  it  probably  more  rarely  hap- 
pens, by  spontaneous  fission.  We  cannot  discern  a  distinction  between 
them  ;  and  there  are  facts  which  seem  to  prove  the  identity  of  the  power 
which  operates  in  both.  Thus,  in  both  alike,  the  formative  power  is 
limited  according  to  the  specific  characters  of  the  Hydra  :  immense  as 
the  power  of  increase  is  which  may  be  brought  into  action  by  the  mutila- 
tions of  the  Hydra,  yet  that  power  cannot  be  made  to  produce  a  Hydra 
of  much  more  than  ordinary  size,  or  to  raise  one  above  its  ordinary 
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spocilic  characters.  And,  again,  the  identity  of  the  power  is  shown  in 
this,  that  the  natural  act  of  gemmation  retards  that  of  reproduction 
after  injury.  Trembly  particularly  observes,  that  when  a  Hydra,  from 
which  the  head  and  tentacula  had  been  cut  off,  gemmated,  the  re-, 
production  of  the  tentacula  was  retarded  soon  after  the  gemmule 
appeared. 

Many  other  species  manifest  this  coincidence  of  the  power  of  pro- 
pagating by  gemmation,  or  fission,  and  of  reproducing  large  portions 
of  the  body,  and  even  of  reconstructing,  from  fragments,  the  whole  body. 
Among  them,  as  chief  examples,  are  the  Actinia?,  whioh  after  bisection 
form  two  individuals  ;  and  the  Holothuria?,  which,  as  Sir  J.  G.  Dalyell 1 
has  observed,  when  hurt  or  handled,  will  eject  all  their  viscera,  leaving 
their  body  a  mere  empty  sac,  and  yet  in  three  or  four  months  will  have 
all  their  viscera  regenerated.  And  to  these  may  be  added,  from  among 
the  Annelida,  the  young  Nereids,  and  those  species  of  Nais,  on  which 
Bonnet,  Spallanzani,  and  others,  made  their  experiments ;  experiments 
of  which  the  climax  seemed  to  be  achieved  when  a  Nais  was  cut  by  M. 
Lyonnet  into  thirty  or  forty  separate  pieces,  and  there  were  produced 
from  those  fragments  as  many  perfect  individuals. 

Among  the  instances  of  greatest  capacity  of  repair,  some  observed 
by  Sir  J.  G,  Dalyell  seem  to  illustrate,  in  a  remarkable  manner,  the 
general  laws  of  the  reparative  processes  in  even  the  higher  animals.  In 
Actinia  lacerata,  Dalyell  observed  that  numerous  ragged  processes  were 
put  forth  from  the  whole  circumference  of  the  disc,  which  were  gradu- 
ally torn  off,  and  became  afterwards  developed  into  minute  Actinias. 
Observations  of  a  similar  nature  have  been  made  by  Dr.  Strethill 
Wright  *  with  regard  to  Actinia  dianthus.  The  latter  author,  after 
noting  the  process  of  natural  fissure  in  Actinia  dianthus,  produced 
similar  phenomena  by  artificial  fissure.  From  the  foot  of  a  specimen 
of  this  Actinia,  which  showed  no  tendency  to  natural  generation,  he 
detached  a  very  minute  portion,  which  by  careful  examination  he  satis- 
fied himself  contained  no  ovum  or  structure  different  from  the  ordinary 
tissue  of  the  wall  of  the  body.  This  minute  portion  in  three  weeks 
became  a  perfect  Actinia.  From  this  product  of  artificial  fissure,  agam, 
he  divided  other  portions,  which  also  in  time  developed  into  perfect 
animals  ;  all  that  appeared  to  be  necessary  to  this  process  of  mulhph- 

'  Rare  and  Remarkable  Animals  of  Scotland,  i.  pi.  14  I  »•  ?■  230,  pi.  47. 
*  Proc.  Roy.  Phi/s.  Soc.  Ed.,  i.  161. 


REPRODUCTION  OF  INJURED  AND  LOST  PARTS. 


123 


cation  being  the  existence  in  the  severed  part  of  the  three  elemental 
tissnes  of  the  body — the  dermal,  mnscnlar,  and  mucous. 

In  the  Hydra  tuba,  the  species  in  which  Dalyell  traced  that  mar- 
vellous development  into  Medusas,  he  found  that,  when  cut  in  halves, 
each  half  may  regain  the  perfect  form ;  but  this  perfect  form  is  regained 
only  very  slowly,  and,  as  it  were,  by  a  gradual  improvement  of  parts 
that  are  at  first  ill  formed.    The  sketch  (Fig.  14),  copied  from  his 


Fig.  14. 


plate,  shows  the  succession  of  forms  marking  these  stages  of  improve- 
ment in  the  distal  part  of  a  Hydra  tuba  (a),  which  had  been  detached 
by  cutting  through  the  animal  with  a  pair  of  scissors. 

Through  these  forms,  commencing  at  B,  into  which  the  distal  or 
free  half  of  A  was  first  changed,  the  perfect  state  of  a  Hydra  was  at 
length  reached,  as  at  c.  The  obliteration  of  the  old  tentacles,  together 
with  the  changes  which  take  place  in  the  new,  before  they  assume  their 
fully  developed  form,  may  possibly  be  explained  (as  he  suggests)  by 
the  mutilation  having  disturbed  the  progress  of  the  Hydra  in  its  de- 
velopment of  young  Medusas ;  for  the  experiment  was  made  in  March, 
nearly  at  the  time  when  the  series  of  changes  should  have  commenced. 
But,  if  I  may  venture  not  to  accept  the  suggestion  of  so  admirable  an 
observer,  I  should  suspect  rather  that  this  is  an  instance  of  gradual 
recovery  of  perfection,  such  as  we  see  more  generally  in  the  repair  of 
injuries  and  diseases  in  the  higher  animals. 

He  has  noticed  something  of  the  same  kind,  and  more  definite,  in 
the  Tubularia  indivisa  (PI.  iv.)  ;  one  of  his  experiments  on  which  is 
illustrated  by  Pig.  15.  A  fine  specimen  was  cut  near  its  root,  and  after 
the  natural  fall  of  its  head,  the  summit  of  its  stem  was  cloven.  An 
imperfect  head  was  first  produced,  at  right  angles  to  the  stem,  from 
one  portion  of  the  cleft  (a)  ;  after  its  fall,  another  and  more  nearly  per- 
fect one  was  regenerated,  and,  as  it  grew,  improved  yet  more  (b).  A 
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third  appeared,  and  then  a  fourth,  which  was  yet  more  nearly  perfect, 
though  the  stem  was  thick  and  the  fcentacula  imperfect.    The  cleft  was 

almost  healed ;  and  now  a  fifth  head 
was  formed,  quito  perfect  (c) ;  and 
after  it,  as  perfectly,  a  sixth  and  a 
seventh  head.  All  these  were  pro- 
duced in  fifteen  months. 

The  lower  half  of  this  specimen 
had  been  cut  off  four  months  after 
the  separation  of  the  stem.  Its  upper 
end  bore — first,  an  abortive  head ; 
then,  secondly,  one  which  advanced 
further  in  development ;  a  third,  more 
perfect ;  and  then,  in  succession,  other 
four,  which  were  all  well  formed. 

The  upper  portion  of  this  lower 
half  of  the  stem  now  showing  signs  of 
decay,  a  portion  was  cut  from  its 
lowest  part,  and  further  manifested 
the  reproductive  power  of  the  stem ; 
for  three  heads  were  produced  from 
the  upper  end  of  the  piece  cut  off,  and  four  from  the  lower  end  of  the 
upper  piece  which  had  seemed  to  be  decaying.  In  550  days  this  speci- 
men had  grown  twenty-two  heads. 

Now,  I  cannot  but  think  that  we  have,  in  these  instances  of  gradual 
recovery  from  the  effects  of  injury,  a  type  of  that  gradual  return  to 
the  perfect  form  and  composition  which  is  noticed  in  the  higher  animals. 
Our  theory  of  the  process  of  nutrition  leads  us  to  believe  that,  in  the 
constant  mutation  of  particles  in  nutrition,  those  elements  or  those 
molecules  of  the  blood,  or  of  any  structure,  that  have  been  altered  by 
disease,  in  due  time  degenerate  or  die,  and  are  cast  off  or  absorbed ; 
and  that  those  which  next  succeed  to  them  partake,  through  the  assimi- 
lative force,  of  the  same  morbid  character ;  but  that,  after  every  re- 
newal, the  new  particles  approach  a  step  nearer  to  the  perfect  state. 
Thus,'  as  it  were,  each  generation  of  new  particles  is  more  nearly  per- 
feet,  till  all  the  effects  of  the  injury  or  the  disease  arc  quite  obliterated. 
Surely,  in  the  gradual  recovery  of  perfection  by  these  polypes,  we  have 
an  apt  illustration  of  the  theory  ;  one  which  almost  proves  its  justice. 

The  power  of  reconstructing  a  whole  and  perfect  body  by  the  devel- 
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opment  of  a  fragment  is  probably  limited  to  the  species  that  can  propa- 
gate by  spontaneous  fission  or  gemmation,  or  tbat  increase  their  size,  as 
some  of  the  Annelida  do,  by  the  successive  addition  of  rings  that  are 
developed  after  the  manner  of  gemmules  from  those  that  precede  them. 
Where  tbis  power  is  not  possessed,  there,  whatever  be  the  position  of 
the  species  in  the  animal  scale,  the  reparative  power  appears  to  be 
limited  to  the  reproduction  of  lost  members,  such  as  legs,  claws,  a  part 
of  the  body,  the  head,  an  eye,  the  tail,  and  the  like.  Within  this  limit, 
the  rule  seems  again  to  hold  good,  that  the  amount  of  reparative  power 
is  in  an  inverse  ratio  to  that  of  the  development,  or  change  of  structure 
and  mode  of  life,  through  which  the  animal  has  passed  in  its  attain- 
ment of  perfection,  or  on  its  way  thitherward. 

Here,  however,  even  more  than  in  the  former  cases,  we  need,  not 
perhaps  more  experiments,  but  experiments  on  a  larger  number  of 
species.  It  appears  generally  true,  that  the  species  whose  development- 
to  the  perfect  state  is  comparatively  simple  and  direct  have  great  repa- 
rative powers  ;  while  many,  at  least  of  those  in  which  the  development 
is  with  such  great  changes  of  shape,  structure,  and  mode  of  life,  as 
may  be  called  metamorphosis,  retain  in  their  perfect  state  scarcely  any 
power  for  the  repair  of  losses.  Yet  we  want  more  instances  of  this  ; 
and  especially,  it  were  to  be  wished  that  we  had  the  results  of  experi- 
ments upon  the  lowest  animals  that  pass  through  such  metamorphoses  ; 
e.g.  on  the  Hydra  tuba,  not  only  in  its  Hydra  state,  but  in  all  the 
changes  that  succeed,  till  it  attains  its  complete  Medusal  form. 

In  the  absence  of  such  evidence  as  experiments  of  this  kind  might 
furnish,  the  best  examples  of  the  rule  are  furnished  by  the  experiments 
of  Mr.  Newport.  They  show  that  amoug  the  insects  the  reparative 
power,  in  the  complete  state,  is  limited  to  the  orders  in  which  that 
state  is  attained  by  a  comparatively  simple  and  direct  course  of  devel- 
opment ;  as  the  Myriapoda  and  Phasmidas,  and  some  of  the  Orthoptera. 
These  can  reproduce  their  antennas,  and  their  legs,  after  removal  or 
mutilation  ;  but  their  power  of  reproduction  diminishes  as  their  devel- 
opment increases.  Even  in  the  Myriapdda,  whose  highest  development 
scarcely  carries  their  external  form  beyond  that  of  the  larva;  of  the 
more  perfect  insects,  such  reparative  power  apparently  ceases,  when, 
aftor  the  last  casting  of  their  integuments,  their  development  is 
completed. 

In  the  higher  hexapod  insects,  such  reproduction  has  been  seen  in 
only  the  larval  state  ;  none  of  them,  in  its  pei-fect  state,  can  t'eprodnce  an 
antenna,  or  any  other  member.     The  Myriapoda  then,  are,  in  their 
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reparative  power,  equal  to  the  larvae  of  the  higher  insects,  and  nearly  all 
the  power  for  formation  which  these  manifest  appears  to  be  exhausted 
in  the  two  later  metamorphoses. 

The  case  is  the  stronger  as  illustrating  the  expenditure  of  power 
in  metamorphoses,  when  the  higher  insects  are  compared  with  the 
Arachnida ;  for  in  these,  which  attain  their  perfect  state  through 
more  direct  development,  the  reparative  power  remains  equal  to  the 
reproduction  of  limbs  and  antennae.  A  yet  stronger  contrast  is 
presented  between  the  higher  insects  and  the  several  species  of  sala- 
mander, in  which  so  profuse  a  reproduction  of  the  limbs  has  been 
observed  ;  for  though  they  be  much  higher  in  the  scale  of  animal 
life,  yet  the  amount  of  change  in  external  form  and  habits  of  life, 
through  which  they  pass,  in  their  development  from  the  embryo  to  the 
perfect  state,  appears  less  than  that  accomplished  in  the  metamorphoses 
of  insects. 

Many  instances,  besides  those  which  I  have  cited,  appear  to  support 
this  rule,  that  the  reparative  power,  in  each  perfect  species,  whether  it 
be  higher  or  lower  in  the  scale,  is  in  an  inverse  proportion  to  the 
amount  of  change  through  which  it  has  passed  in  its  development  from 
the  embryonic  to  the  perfect  state.1  And  the  deduction  we  may  make 
from  them  is,  that  the  powers  for  development  from  the  embryo  are 
identical  with  those  exercised  for  the  restoration  from  in  juries :  in  other 
words,  that  the  powers  are  the  same  by  which  perfection  is  first  achieved, 
and  by  which,  when  lost,  it  is  recovered. 

This  is,  again,  generally  confirmed  in  the  instances  of  the  Verte- 
brata  ;  but  of  the  repair  in  these,  or  at  least  in  the  highest  of  them,  I 
shall  have  to  speak  so  exclusively  in  the  future  lectures,  that  I  will  now 
only  say  that,  in  man  and  other  mammalia,  a  true  reproduction  after 
loss  or  injury  seems  almost  entirely  limited  to  three  classes  of  parts  :— 

•  Observations  on  the  mode  of  reproduction  of  lost  parts  in  the  Crustacea,  hy 
H  D  S  Goodsir,  may  be  found  in  the  Anat.  and  Path.  Observations,  Edinburgh,  1845  ; 
and  in  Dr  W  c'  M'Intosh's  Observations  on  the  Carcinus  Manas,  1861.  The  latter 
naturalist 'has  also  observed  the  process  of  reproduction  of  lost  parts  in  Borlasia 
octoculata,  one  of  the  Nemerteans  (Pwc.  Linn.  Soc.  1868).  Bonnet  related  in  Ins 
(Euvrcs  d'Histoire  Naiurelle  ct  de  Philosophic,  1781  various  expedients  on  the 
reproduction  of  parts  in  adult  Newts ;  and  Dr.  Gunther  has  pointed  out  (Owen ,  s  Anat. 
Of  Vertebrates,  i.  567,  1866)  that  the  power  of  reproducing  lost  parts  in  the  tell-le*. 
Batrachia  is  limited  to  their  larval  condition.  In  his  Address  in  Physiology,  LwcO, 
August  8,  1868,  Professor  Rolleston  argues  that  the  power  of  reproducing  a  lost  limb 
or  of  recovering  from  injury,  has  no  relat  ion  to  the  metamorphoses  winch  0u .  animal 
undergoes,  or  is  capable  of  undergoing,  but  is  in  inverse  proportion  to  the  act.v.ly  oi 
the  respiratory  process. 
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1.  To  those  which  arc  formed  entirely  by  nutritive  repetition,  such 
as  the  blood  and  the  epithelia. 

2.  To  those  which  are  of  lowest  organisation,  and  (which  seems  of 
more  importance)  of  lowest  chemical  character ;  as  the  gelatinous  and 
the  connective  tissues,  and  the  bofleS; 

3.  To  those  which  are  inserted  in  other  tissues,  not  as  essential  to 
their  structure,  but  as  accessories,  as  connecting  or  incorporating  them 
with  the  other  structures  of  vegetative  or  animal  life  ;  such  as  nerve- 
fibres  and  bloodvessels. 

With  these  exceptions,  injuries  or  losses  in  the  human  body  are 
capable  of  no  more  than  repair,  in  its  most  limited  sense  ;  i.e.  in 
the  place  of  what  is  lost;  some  lowly  organised  tissue  is  formed, 
which  fills  up  the  breach,  and  suffices  for  the  maintenance  of  a  less 
perfect  life. 

I  may  seem  in  this,  as  in  some  earlier  lectures,  to  have  been  discuss- 
ing doctrines  that  can  hardly  be  applicable  to  our  daily  practice,  and 
-with  illustrations  drawn  from  objects  in  which  stirgeoris  may  have  but 
little  interest.  Let  me,  then,  if  only  in  apology,  refer  to  some  of  the 
considerations  which  are  suggested  by  studies  snch  as  these.  Let  me, 
first,  express  my  belief  that,  if  we  are  ever  to  escape  from  the  obscurities 
and  uncertainties  of  our  art,  it  must  be  through  the  study  of  those 
highest  laws  of  our  science,  which  are  expressed  in  the  simplest  terms 
in  the  lives  of  the  lowest  orders  of  creation.  It  was  in  the  search  after 
the  mysteries— that  is,  after  the  unknown  highest  laws-of  generation, 
that  the  first  glance  was  gained  of  the  largest  truth  in  physiology ;  the 
truth  of  the  development  of  ova  through  subdivision  and  multiplication 
of  the  embryo-cells.  So  may  the  study  of  the  repair  of  injuries  sus- 
tained by  the  lowest  polypes  lead  us  to  the  clearer  knowledge  of  that 
law,  m  reliance  upon  which  alone  we  dare  to  practise  our  profession  • 
the  law  that  lost  perfection  may  be  recovered  by  the  operation  of  the 
powers  by  which  it  was  once  achieved.  Already,  in  the  facts  that  I 
have  quoted  from  Sir  J.  Graham  Dalyell,  we  seem  to  have  the  foresha- 
dowmg  of  those  through  which  the  discovery  may  be  made. 

Then,  let  us  not  overlook  those  admirable  provisions,  which  we  mav 
find  m  the  lives  of  all  that  breathe,  against  injuries  that,  but  for  these 
protons  would  too  often  bring  them  to  their  end  before  their 
appointed  Inn,,  or  leave  Ibe.n  mutilated  to  finish  a  painful  and  imper- 
feet  hie  We  are  not  iik%  bo  lvalue,  or  fco  h,c  sight  of  L 
de8,gn  °fa11  "**  P— 8      «*  —  -]fare.    But  we  may  bette 
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appreciate  these,  if  wo  regard  them  as  only  of  the  same  kind  as  those 
more  abundantly  supplied  to  creatures  whom  we  are  apt  to  think  insig- 
nificant :  indeed,  so  abundantly,  that,  as  if  with  a  consciousness  of  the 
facility  of  repair,  self-mutilation  is  commonly  resorted  to  for  the 
preservation  of  life.    When  the  Ophiuradse,  or  any  of  the  brittle  star- 
fishes, break  themselves  to  fragments,  and  disappoint  the  grasp  of  the 
anxious  naturalist,  they  probably  only  repeat  what  they  are  inst  inctively 
taught  to  do,  that  they  may  elude  the  jaws  of  their  more  ravenous 
enemies.    But  death  would  be  much  better  than  such  mutilation,  if 
their  rays  could  not  be  reproduced  almost  as  easily  as  they  can  be 
rejected.    The  experimentalist,  too,  who  cuts  off  one  or  the  other  end 
of  any  of  the  Annelida,  perhaps  only  puts  them  to  a  necessity  to  which 
they  are  liable  from  the  attacks  of  their  carnivorous  neighbours. 
Almost  defenceless,  and  so  easily  mutilated,  their  condition,  were  it  not 
for  their  faculty  of  reproduction,  might  be  more  deplorable  than  that 
of  any  other  creature  ;  and  even  their  existence  as  species  might  have 
been  endangered  long  ago.    It  would  almost  seem  as  if  the  species  that 
have  least  means  of  escape  or  defence  from  mutilation  were  those  on 
which  the  most  ample  power  of  repair  has  been  bestowed ;  an  admirable 
instance,  if  it  be  only  generally  true,  of  the  beneficence  that  has  provided 
for  the  welfare  of  even  the  least  (as  we  call  them)  of  the  hying  world, 
with  as  much  care  as  if  they  were  the  sole  objects  of  the  Divine  regard. 

Lastly  if  I  may  venture  on  so  high  a  theme,  let  me  suggest  that 
the  instances  of  recovery  from  disease  and  injury  seem  to  be  only  ex- 
amples of  a  law  yet  larger  than  that  within  the  terms  of  which  they 
may  be  comprised ;  a  law  wider  than  the  grasp  of  science  ;  the  law  that 
expresses  our  Creator's  will  for  the  recovery  of  all  lost  perfection.  To 
this  train  of  thought  we  are  guided  by  the  remembrance  that  the  heal- 
ing of  the  body  was  ever  chosen  as  the  fittest  emblem  of  His  work, 
whoae  true  mission  was  to  raise  man's  fallen  spirit  and  repair  the  mju 
L  it  had  sustained ;  and  that  once,  the  healing  power  was  exerted  m  a 
Purposely  so  confined,  as  to  advance,  like  that  which  we  can 

r  bv  \ T  ssive  stages  to  the  complete  cure.  For  there  was  one, 
trace,  by  p-gie  si         „  ^  ^  ^  ^  ^ 

UPrth"  w  conflW  <  man,  as  trees  walking  ,  and  the,  by  a 
vision  that  he  saw  ^  ^  ^  ^  ^ 

second  touch  of  the  ^v  .fc  ^  hQ 

clearly  '    Thus  I  science  of  our  healing  art,  to  gain, 

our  privilege,  while  we  study  tl  ^  rf 

bv  the  illustrations  of  analogy,  a  clcaiei  msignt 

oy  nnrnoraal  arc  directed.  ILvcn 

the  plan  by  which  things  spiritual  and  coipoieai  a 
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now,  we  may  trace  some  analogy  between  the  acts  of  the  body  and 
those  of  man's  intellectual  and  moral  nature,  as  in  the  development  of 
the  germ,  so  in  the  history  of  the  human  spirit,  we  may  discern  a 
striving  after  perfection ;  after  a  perfection,  not  viewed  in  any  present 
model  (for  the  human  model  was  marred  almost  as  soon  as  it  was 
formed),  but  manifested  to  the  enlightened  Reason  in  the  'Express 
Image '  of  the  1  Father  of  Spirits.'  And  so,  whenever,  through  human 
frailty,  amid  the  violences  of  the  world,  and  the  remaining  '  infection  of 
our  nature,'  the  Spirit  loses  aught  of  the  perfection  to  which  it  was 
once  admitted,  still  its  implanted  Power  is  ever  urgent  to  repair  the 
loss.  The  same  power,  derived  and.  still  renewed  from  the  same  Parent, 
working  by  the  same  appointed  means,  and  to  the  same  end,  restores 
the  fallen  spirit  to  nearly  the  same  perfection  that  it  had  before.  Then, 
not  unscarred,  yet  living — '  fractus  sed  invictus  ' — the  Spirit  still  feels 
its  capacity  for  a  higher  life,  and  presses  to  its  immortal  destiny.  In 
that  destiny  the  analogy  ends.  "We  may  watch  the  body  developing 
into  all  its  marvellous  perfection  and  exact  fitness  for  the  purpose  of  its 
existence  in  the  world ;  but,  this  purpose  accomplished,  it  passes  its 
meridian,  and  then  we  trace  it  through  the  gradual  decays  of  life  and 
death.  But  for  the  human  Spirit  that  has  passed  the  ordeal  of  this 
world,  there  is  no  such  end.  Emerging  from  its  imprisonment  in  the, 
body,  it  soars  to  the  element  of  its  higher  life  :  there,  in  perpetual  youth, 
its  powers  expand,  as  the  vision  of  the  Infinite  unfolds  before  it ;  there, 
in  the  very  presence  of  its  Model,  its  Parent,  and  the  Spring  of  all  its 
Power,  it  is  1  like  Him,  for  it  sees  Him  as  He  is.' 


130 


KEPAKATIVE  MATERIALS 


LECTURE  VIII. 

THE  MATERIALS  FOR  THE    REPAIR  OF  INJURIES. 

In  the  pi*esent  lecture  I  propose  to  give  a  general  account  of  the  mate- 
rials employed  for  the  repair  of  some  of  the  injuries  inflicted  on  the 
human  body. 

I  hope  I  do  not  err  in  thinking  that  the  most  advantageous  mode  of 
treating  this  subject  will  be  to  confine  myself  to  that  class  of  injuries 
which  may  be  called  visible  breaches  of  continuity ;  such  as  wounds 
and  fractures.  Eor,  in  regard  to  the  recovery  from  diseases,  our  know- 
ledge of  the  effects  of  any  disease  seems,  as  yet,  too  imperfect  for  ns  to 
trace  the  stages  by  which  the  morbid  state  reverts  to  that  which  is 
healthy.  We  may  be  sure  it  is  in  conformity  with  the  same  general 
laws  as  those  of  recovery  from  injury,  and  almost  sure  that  it  is  by  the 
gradual  improvement  of  the  particles  that  in  succession  replace  those 
altered  by  disease.  But  the  whole  details  of  the  process  have  yet  to 
be  discovered. 

Even  within  the  narrower  field  of  the  repair  of  breaches  of  contin- 
uity, I  must  yet  assign  to  myself  a  closer  limit.  A  future  lecture  will 
be  devoted  to  the  healing  of  fractures  ;  in  this,  therefore,  I  shall  speak 
almost  exclusively  of  the  healing  of  divided  soft  parts ;  and  I  shall  take, 
as  the  chief  and  typical  examples,  the  repairs  of  wounds  made  in  opera- 
tions. References  to  the  healing  of  other  injuries  may,  however,  be 
made  by  the  way,  and  for  collateral  illustration.1 

Modern  surgery  has  shown  how  right  Mr.  Hunter  was,  when,  in  the 
very  beginning  of  his  discussion  concerning  the  healing  of  injuries,  he 
points  out  as  T  fundamental  principle  the  difference  between  those  two 
forms  of  injuries  of  which  one  is  subcutaneous,  the  other  open  to  the 

'  The  pathology  and  repair  of  rounds  other  than  those  here  considered  and  the 
management  of  wounds  of  all  kinds,  ate  treated  of  by  the  author  m  the  article 
•  Wounds '  in  Holmes's  System  of  Surgery,  vol.  i. 
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air.  He  says :  '  The  injuries  done  to  sonnd  parts  I  stall  divide  into 
two  sorts,  according  to  the  effects  of  the  accident.  The  first  kind  con- 
sists of  those  in  which  the  injured  parts  do  not  communicate  externally, 
as  concussions  of  the  whole  body,  or  of  particular  parts,  strains,  bruises, 
and  simple  fractures,  which  form  a  large  division.  The  second  consists 
of  those  which  have  an  external  communication,  comprehending  wounds 
of  all  kinds  and  compound  fractures.'  1  And  then,  he  says,  '  The  in- 
juries of  the  first  division,  in  which  the  parts  do  not  communicate  ex- 
ternally, seldom  inflame;  while  those  of  the  second  commonly  both 
inflame  and  suppurate.' 

In  these  sentences  Mr.  Hunter  has  embodied  the  principle  on  which 
is  founded  the  whole  practice  of  subcutaneous  surgery  ;  a  principle  of 
which,  indeed,  it  seems  hardly  possible  to  exaggerate  the  importance. 
For,  of  the  two  injuries  inflicted  in  a  wound — the  mechanical  disturbance 
of  the  parts,  and  the  exposure  to  the  air  of  those  that  were  covered — 
the  exposure,  if  continued,  is  the  worse.  Both  are  apt  to  excite  inflam- 
mation :  but  the  exposure  excites  it  more  certainly,  and  in  the  worse 
form — i.e.  in  the  form  which  most  delays  the  process  of  repair,  and 
which  is  most  apt  to  endanger  life.  Abundant  instances  of  this  are 
shown  in  the  difference  between  a  simple  and  a  compound  fracture, 
though  the  former  may  have  been  produced  by  the  greater  violence  ; 
or,  between  a  simple  fracture,  even  with  much  violence,  extending 
into  a  joint,  and  an  open  wound,  never  so  gently  made  into  one.  Or, 
for  parallel  instances,  one  may  cite  the  rarity  of  suppurations  after 
even  extensive  ecchymoses,  and  their  general  occurrence  when  wounds 
are  left  open. 

I  had  frequent  occasion  to  observe  these  differences,  in  a  series  of 
experiments  made  for  the  illustration  of  the  healing  of  divided  muscles 
and  tendons.  Some  of  these  were  divided  through  open  wounds,  and 
some  by  subcutaneous  section ;  and  the  recital  of  a  single  experiment 
may  afford  a  fair  example  of  the  difference  of  results  that  often  ensued. 
In  the  same  rabbit,  the  tibialis  anticus  and  extensor  longus  digitorum 
were  divided  on  the  right  side  with  a  section  through  the  skin  ;  on  the 
left,  with  a  subcutaneous  section,  through  a  small  opening.  Twelve 
days  afterwards  the  rabbit  was  killed.  The  wound  on  the  left  side  was 
well  repaired,  and  with  comparatively  little  trace  of  inflammation :  the 
gap  on  the  right  was  closed  in  with  a  scab,  and  an  imperfect  scar,  but 
under  these  was  a  large  collection  of  pus,  and  no  trace  of  a  reparative 
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process.  The  contrast  is  the  stronger,  because  in  all  these  cases  there 
is,  unavoidably,  more  mechanical  violence  inflicted  in  the  gradual 
subcutaneous  division  than  in  the  simple  open  wound.  And,  it  must 
bo  added,  that  a  speedy  closure  of  the  external  wound  made  in  an  open 
section  may  bring  the  caso  into  more  favourable  conditions  than  those 
of  a  subcutaneous  wound  made  with  more  violence.  This,  also,  I  saw 
in  some  of  the  experiments  :  a  clumsy  subcutaneous  division  of  one 
Achilles-tendon  excited  great  inflammation  about  it ;  while  the  open 
section  of  the  other  tendon  in  the  same  rabbit  was  quickly  and  well  re- 
paired, if  the  external  wound  had  been  speedily  united,  and  had  suffici- 
ently soon  converted  the  open  into  a  subcutaneous  injury. 

Still,  what  Mr.  Hunter  said  is  true,  especially  in  wounds  in  our  own 
bodies  :  subcutaneous  wounds  seldom  inflame  ;  open  wounds  generally 
both  inflame  and  suppurate.  It  will  be  a  principal  object  of  this  lec- 
ture to  show  something  like  an  anatomical  reason  for  this  difference,  in 
the  fact  that  the  materials  produced  for  the  repair  of  open  wounds  do 
not  develope  themselves  quite  in  the  same  manner  as  those  for  the  repair 
of  closed  or  subcutaneous  ones.  The  physiological  and  nearer  reason 
is  to  be  discovered  in  the  influence  of  the  atmosphere  abnormally  ad- 
mitted to  the  tissues,  and  producing  in  them  such  effects  as  are  more 
nearly  traced  in  the  phenomena  of  inflammation.  For,  as  has  been  ar- 
gued by  Mr.  Lister,1  the  organic  germs  which  Pasteur  and  others  have 
shown  to  exist  floating  in  the  air,  excite,  when  in  contact  with  the 
surface  of  a  wound,  decomposition  of  the  blood,  and  occasion  suppura- 
tion. 

Before  speaking  of  the  materials  for  repair,  I  must  briefly  state  that 
the  healing  of  open  wounds  may  be  accomplished  by  five  different 
modes:  namely,  1.  By  immediate  union;  2.  By  primary  adhesion ;  1. 
By  granulation  ;  4.  By  secondary  adhesion,  or  the  union  of  granulations; 
5.  By  healing  under  a  scab.2  The  repair  of  subcutaneous  wounds  may 
be  effected  by  immediate  union,  but  is  generally  accomplished  by  con- 
nection, or  the  formation  of  bonds  of  union  between  the  divided  and 
retracted  parts.  Very  rarely  it  is  effected  by  means  of  granulations 
without  suppuration. 

Of  these  modes,  which  I  hope  to  describe  hereafter  in  detail,  it  is 
the  peculiarity  of  the  first,  or  process  of  immediate  union,  that  it  is  ac- 

1  Lancet,  March  16,  1867. 

*  These  fivo  modes  of  healing  afc  otherwise  called-1.  By  the  first  intention 
(Hunter);  2.  By  the  adhesive  inflammation  (Hunter) ;  3.  By  the  second  intention  ;  4. 
By  tho  third  iiitontion;  6.  SubcrustaceoUB  cicatrisation. 
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complislicd  by  the  mere  re-union  or  re-joining  of  the  divided  parts, 
without  the  production  or  interposition  of  any  new  material.  In  all  the 
others,  new  material  is  produced  and  organised.  This  process  of  im- 
mediate union  corresponds  with  what  Mr.  Hunter  called  '  union  by  the 
first  intention.'  It  is  not  the  same  as  that  which,  in  modern  surgery, 
is  called  union  by  the  first  intention  ;  for  that  is  the  same  as  Mr.  Hun- 
ter named  1  union  by  adhesion'  or  '  by  the  adhesive  inflammation,'  which, 
as  he  describes.it,  is  effeced  by  the  organisation  of  lymph  interposed  be- 
tween two  closely  approximated  wounded  surfaces.  Mr.  Hunter  main- 
tained that  union  by  the  first  intention  is  effected  by  means  of  the  fibrine 
of  the  blood  extravasated  between  the  surfaces  of  the  injured  part,  which 
fibrine,  there  coagulating,  adheres  to  both  the  surfaces,  becomes  organ- 
ised, and  forms  a  vascular  bond  of  union  between  them.1  Doubtless, 
Mr.  Hunter  was,  in  this,  in  error ;  but,  as  the  blood  extravasated  in 
wounds  is  not  without  influence  on  their  repair,  I  will  endeavour  to 
state  the  several  modes  in  which  it  may,  when  thus  extravasated,  be 
finally  disposed  of. 

There  are  ample  evidences  for  believing  that  masses  of  effused,  or 
stagnant  and  coagulated,  blood  maybe  organised  :  i.e.,  may  assume  the 
characters  of  a  tissue,  and  may  coalesce  with  the  adjacent  parts  and  be- 
come vascular.  These  evidences  include  cases  of  blood  effhsed  in  serous 
sacs,  especially  in  the  arachnoid  as  Mr.  Prescott  Hewett2  has  fully  de- 
scribed ;  of  clots  in  veins  organising  into  fibrous  cords,  or,  after  less 
organisation,  degenerating  into  phlebolithes ;  clots  organising  into 
tumours  in  the  heart  and  arteries,  and  the  clqts  so  organised  above  liga- 
tures ou  arteries  as  to  form  part  of  the  fibrous  cord  by  which  the 
obliterated  artery  is  replaced.  These  last  cases  afford  most  conclusive 
evidence,  because  they  have  been  very  carefully  investigated  in  a 
series  of  experiments  and  microscopic  observations  by  Dr.  Zwicky3and 
Prof.  0.  Weber.4 

In  1848  I  had  the  opportunity  of  examining  a  specimen  which, 
more  fully  than  any  other  I  had  seen,  confirmed  Zwicky's  account 
of  the  mode  in  which  blood-clots  become  organised.  It  supplied, 
too,  some  facts  which  appear  important  to  the  present  subject.  It  was 
obtained  from  an  insane  person,  by  my  friend  Mr,  Holmes  Coote.  A 
thin  layer  of  pale  blood-coloured  and  ruddy  membrane  lined  the  whole 

1  Works,  iii.  253. 

2  Med.-Chir.  Trans,  xxviii.    Holmes's  System  of  Surgery,  ii.  p.  109. 

3  Die  Metamorphose  des  Thrombus,  Zurich,  1845. 

*  Billroth  und  von  Pitha's  Handbuch  dcr  Chirttrgie,  i,  p.  141,  18C5. 


134 


REPARATIVE  MATERIALS  : 


internal  surface  of  the  cerebral  dura  mater,  and  adhered  closely  to  it. 
Its  colour,  the  existence  of  patches  of  blood-clot  imbedded  in  it,  and  all 
its  other  characters,  satisfactorily  proved  that  it  had  been  a  thin  clot  of 
blood,— an  example  of  such  as  are  effused  in  apoplexy  of  the  cerebral 
membranes,  Numerous  small  vessels  could  be  seen  passing  from  the 
dura  mater  into  this  clot-membrane ;  and  with  the  microscope,  while 
they  were  still  full  of  blood,  I  made  the  sketch  engraved  (Pig  16,  a). 
The  arrangement  of  the  bloodvessels  bears  a  close  resemblance,  but, 
perhaps,  more,  in  its  irregularity  than  In  any  positive  characters  or  plan, 
to  that  which  exists  in  false  membrane  formed  in  inflammation  of  a 
serous  membrane ;  but  the  vessels  were,  I  think,  generally  larger. 


A  b 
Fig.  16. 


Such  were  the  bloodvessels  of  this  organised  clot.  Its  minute  struc- 
ture, as  represented  above  (b),  showed  oharacters  which  are  of  peculiar 
interest,  because  of  their-resemblance  to  those  observed  in  the  material 
that  is  commonly  formed  in  the  repair  of  subcutaneous  injuries.  In  the 
substance  of  what  else  appeared  like  a  filamentous  clot  of  fibrine, 
sprinkled  over  with  minute  molecules,  the  addition  of  acetic  acid  brought 
into  view  corpuscles,  very  elongated,  attenuated,  and,  in  some  instance?, 
like  short  strips  of  flat  fibre.  Of  course,  such  corpuscles  are  not  to  be 
found  in  any  ordinary  clot  of  fibrine  ;  they  exactly  resemble  such  as 
may  be  found  in  certain  examples  of  rudimental  connective  tissue,  and, 
among  these,  in  the  material  for  the  repair  of  subcutaneous  injuries. 
In  short,  the  minute  structure  of  this  clot  now  organised  was  an  ex- 
ample of  what  I  shall  have  often  to  refer  to  under  the  name  of  '  nucle- 
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ated  blastema  '  or  'protoplasm.'  With  regard  to  the  mode  of  origin 
of  these  corpuscles,  it  would  seem,  as  Otto  Weber  lias  suggested,1  that 
in  the  coagulation  of  the  blood,  white  corpuscles  are  entangled  in  the  clot. 
These  gradually  elongate,  and  form  such  corpuscles  as  are  repre- 
sented in  the  figure,  and  in  time,  perhaps,  may  become  the  corpuscles  of 
the  connective  tissue  which  ultimately  occupies  the  place  of  the  coagulum.9 

With  such  evidence  as  this  of  the  organisation  of  a  thin  layer  of 
blood-clot,  I  was  surprised  to  find  that  extravasated  blood  can,  com- 
monly, have  no  share  at  all  in  the  reparative  process. 

One  of  the  best  proofs  of  this  is,  that  scarcely  the  smallest  portion 
of  blood  is  effused  in  the  cases  in  which  the  largest  quantity  of  repar- 
ative material  is  produced  in  the  shortest  time,  and  in  which  the  heal- 
ing process  is  most  perfectly  accomplished.  In  twenty  cases  in  which 
I  divided  the  Achilles-tendon  in  rabbits,  I  only  once  found,  in  the  sub- 
sequent examinations,  a  clot  of  extravasated  blood  in  the  track  of  the 
wound.  In  this  case,  I  believe,  the  posterior  tibial  artery  was  wounded  ; 
for  in  all  others,  and  in  similar  divisions  of  muscles,  unless  a  large  ar- 
terial trunk  were  cut,  the  only  effusion  of  blood  was  in  little  blotches, 
not  in  separate  clots,  but  infused  or  infiltrated  in  the  areolar  tissue  near 
the  wound.  In  some  cases  there  was  blood-stained  infiltration  of  the 
inflammatory  products,  but  in  none  were  there  such  clots  as  could  be 
organised  into  bonds  of  union.  In  short,  parts  thus  divided  scarcely 
bleed  :  what  blood  does  flow  escapes  easily  through  the  outer  wound, 
as  the  surrounding  tissues  collapse  into  the  space  left  by  the  retracting 
parts  ;  or,  what  remains  is  infiltrated  into  the  tissues,  and  forms  no 
separate  clot. 

It  is  the  same  with  fractures.  In  a  large  proportion  of  these,  one 
finds  no  clots  lying  between  the  fragments  where  they  are  to  be  united, 
and  only  very  small  spottings  of  blood,  like  ecchymoses,  in  or  beneath 
the  periosteum.  The  abundant  extravasations  that  commonly  exist  in 
the  subcutaneous  tissue  are  generally  confined  to  it ;  they  are  not  con- 
tinued down  to  the  periosteum  or  bone, 

In  all  these  cases,  then,  we  have  sufficient  proof  that  extravasated 

1  Op.  cit.  p.  147. 

2  The  description  hero  given  has  been  fully  cou firmed  by  the  examination  of  a 
similar  membranous  clot,  the  vessels  of  which  were  beautifully  injected  by  Mr.  Gray 
(Pathol.  Trans.) ;  and  moro  recently  by  that  of  one  injected  by  Mr.  Cooto.  Dr.  W. 
T.  Gairdner,  in  Edin.  Med.  Jour.  Oct.  1851,  also  describes  a  specimen  of  false 
membrane  from  the  arachnoid  cavity,  in  which  bloodvessels  containing  blood-corpuscles 
wero  seen ;  and  Dr.  J.  Ogle,  in  Boalo's  Archives,  vol.  i.  and  part  6,  records  similar 
cases. 
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blood  is  not  necessary  for  union  by  the  first  intention,  or  for  any  other 
mode  of  repair,  in  the  simple  fact  that  where  the  repair  is  best,  and  the 
material  for  it  most  ample,  no  blood  jfi  so  extravasated  as  to  form  a  clot 
that  could  be  organised. 

But,  though  this  may  be  the  usual  case,  the  question  still  remains— 
When  blood  is  effused  and  coagulated  between  wounded  surfaces,  how 
are  the  clots  disposed  of  ?  For  often,  though  not  generally,  such  clots 
are  found  in  wounds,  or  between  the  ends  of  a  broken  bone,  or  a  divided 
tendon  when  an  artery  by  its  side  is  cut;  and  in  most  operation- 
wounds,  one  sees  blood  left  on  them,  or  flowing  on  their  surfaces,  after 
they  are  done  up.    How,  then,  is  this  blood  disposed  of? 

If  effused  in  large  quantity,  so  as  to  form  a  voluminous  clot,  and 
especially  if  so  effused  in  a  wound  which  is  not  perfectly  excluded  from 
the  air,  or  if  effused  in  even  a  subcutaneous  injury  in  a  person  whose 
health  is  not  good,  the  blood  is  most  likely  to  excite  inflammation;  and 
the  swelling  of  the  wounded  parts,  or  their  commencing  suppuration, 
will  push  it  out  of  the  wound.    Thus  we  often  see  blood  ejected. 

But,  in  more  favourable  circumstances,  the  blood  may- be  absorbed; 
and  this  may  happen  whether  it  have  formed  separate  clots,  or,  more 
readily,  when  it  is  infiltrated  in  the  tissues.  What  I  have  seen,  how- 
ever, in  the  experiments  to  which  I  have  already  referred,  leads  me  to 
dissent  from  the  account  commonly  given  of  the  absorption  of  blood 
thus  effused.  The  expressions  generally  used  imply  that  the  first 
thing  towards  the  repair  of  such  a  wound  is  the  absorption  of  the  ex- 
travasated blood  ;  and  that  then,  in  its  place,  the  reparative  material 
is  produced.  But  this  can  hardly  be  the  case ;  for  the  absorption  of 
blood  is  a  very  slow  process,  and  commonly  requires  as  much  time  as 
would  suffice  for  the  complete  healing  of  a  wound,  or  even  of  a  fracture. 
Not  to  mention  the  very  slow  absorption  of  the  extravasations  of  blood 
in  apoplexy  or  in  serous  sacs,  I  have  found  the  blood  effused  in  the 
subcutaneous  tissue  and  the  muscles,  after  a  simple  fracture,  scarcely 
changed  at  the  end  of  five  weeks ;  that  in  a  tied  artery  was  as  little 
changed  after  seven  weeks  ;  and  even  in  common  leech-bites  we  may 
sometimes  find  the  blood-corpuscles,  in  little  ecchymoses,  unchanged  a 
month  after  their  extravasation :  yet  in  much  less  time  than  this  it  is 
commonly  implied  that  all  the  blood  extravasated  in  an  injury  is 
cleared  quite  away,  that  lymph  may  occupy  its  place.  My  impression 
is,  that  this  opinion  is  founded  on  imperfect  observations.  Blood  is 
supposed  to  be  effused  in  all  subcutanoous  injuries ;  and  where  it  is  not 
found,  it  is  supposed  to  have  been  absorbed ;  the  truth  rather  being, 
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that,  where  no  blood  appears,  none  ever  was,  and  that  a  blood-stained 
fluid,  consisting  apparently  of  serum,  with  suspended  blood  cells  and 
dissolved  colouring  matter,  has  been  mistaken  for  blood  itself.1 

The  true  method  of  the  absorption  of  blood  left  in  a  wound  seems 
to  be  that  it  is  enclosed  witbin  the  reparative  material,  and  absorbed 
by  the  vessels  of  that  material  as  its  organisation  proceeds.  The  best 
instance  that  I  have  seen  in  support  of  this  statement  was  in  the  case  of 
a  rabbit's  Achilles-tendon,  divided  subcutaneously  six  days  before  death. 
The  reparative  process  had  proceeded  favonrably,  and  as  strong  a  band 
of  union  as  is  usual  at  that  period  was  formed  of  the  new  reparative 
material  deposited  between  the  retracted  ends.  On  slitting  open  this 
band,  I  found  within  it  a  clot  of  blood,  such  as  must  have  come  from  a 
large  vessel:  and  this  clot  was  completely  enclosed  within  the  new 
material ;  not  closely  adherent  to  it,  or  changed  as  if  towards  organisa- 
tion ;  but  rather  decolorised,  mottled,  and  so  altered  as  clots  are  in 
apoplexy  before  absorption. 

I  believe  that  this  case  only  showed  in  a  very  marked  manner  what 
usually  happens  with  blood  thus  effused  and  not  ejected  :  for  it  is  quite 
common,  after  the  division  of  tendons,  to  find  new  reparative  material, 
if  not  containing  distinct  clots,  yet  blotched  with  the  blood  that  was 
infiltrated  in  the  tissue  in  which  the  reparative  material  is  deposited  : 
and  even  when  the  repair  of  a  fracture  was  nearly  perfect,  I  have  still 
found  traces  of  red  blood-corpuscles  enclosed  in  the  reparative  material, 
and  degenerating,  as  if  in  preparation  for  absorption. 

Ejection  and  absorption  are,  doubtless,  the  usual  means  by  which 
blood  effused  in  injuries  is  disposed  of ;  yet  I  feel  nearly  sure  it  may  in 
some  instances  become  organised,  and  form  part  of  the  reparative 
material.  The  cases  of  manifest  organisation  of  blood  already  referred 
to  leave  no  doubt  of  the  possibility  of  this  happening :  its  occurrence 
can  no  longer  be  set  aside  as  a  thing  quite  improbable.  The  only 
question  is,  whether  blood  effused  in  injuries  has  been  seen  organised. 
Now,  I  think  no  one  familiar  with  Hunter's  works  will  lightly  esteem 
any  statement  of  his  as  to  a  matter  of  observation.  He  may  have  been 
sometimes  deceived  in  thinking  that  he  saw  blood  becoming  organised 
m  subcutaneous  injuries  (for  subcutaneous  granulations  are  sometimes 
very  like  partially  decolorised  clots)  ;  yet  I  believe  he  was  often  right, 
for  sometimes  one  finds  clots  of  blood  about  the  fractured  ends  of  bones 
which  have  every  appearance  of  being  in  process  of  organisation."  They 

'On  this  subject  the  artifile  'Contusions,'  by  the  author,  in  Holmes's  St/stem  of 
Surgery,  vol.  i.,  mny  bo  consulted. 
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do  not  look  mottled,  or  rusty,  or  brownish,  as  extravasated  blood  does 
when  it  is  degenerating,  preparatory  to  its  absorption ;  but  they  are 
uniformly  decolorised  to  a  pinkish-yellow  hue.  They  have  more 
appearance  of  filamentous  structure  than  recent  clots  have ;  and  they 
are  not  grumous  or  friable,  like  old  and  degenerating  ones,  but  have  a 
peculiar  toughness,  compactness,  and  elasticity,  like  firm  gelatine. 
When  clots  are  found  in  this  condition  I  believe  it  is  a  sign  that  they 
were  organising,  for  this  is  the  condition  into  which,  commonly,  the 
clot  in  a  tied  artery  passes  in  its  way  to  be  fully  organised;  and  (which 
is  very  characteristic)  you  may  find  clots  in  the  track  of  wounded 
parts  thus  changing,  as  if  towards  organisation,  while  those  about 
them,  and  out  of  the  way  of  the  reparative  process,  are  degenerating. 

On  the  whole,  then,  I  believe  we  may  thus  generally  conclude  con- 
cerning the  part  that  blood,  when  it  is  extravasated,  takes  in  the  repair 
of  injuries  : — 

1.  It  is  neither  necessary  nor  advantageous  to  any  mode  of  healing. 

2.  A  large  clot,  at  all  exposed  to  the  air,  irritates  and  is  ejected. 

3.  In  more  favourable  conditions  the  effused  blood  becomes  enclosed 
in  the  accumulating  reparative  material ;  and  while  this  is  organising 
the  blood  is  absorbed  ;  and 

Lastly,  it  is  probable  that  the  blood  may  be  organised  and  form 
part  of  the  reparative  material ;  but  even  in  this  case  it  probably 
retards  the  healing  of  the  injury. 

I  proceed  now  to  the  consideration  of  the  new  material  which  is 
produced  for  the  repair  of  injuries  that  are  not  healed  by  the  imme- 
diate union.  From  the  surfaoes  of  the  wound  or  injured  part  a  fluid 
oozes  out,  which  coagulates,  and  haB  long  been  known  as  lymph  or 
coagulable  lymph,  a  term  which  is  also  applied  to  the  material  formed 
in  acute  inflammations,  with  which  indeed  it  was  supposed  to  be 
identical.  Until  very  recently  it  was  considered  that  this  coagulable 
lymph  developed  itself  into  the  tissue  by  which  the  repair  was  effected, 
and  its  natural  tendency  seemed  to  be  to  form  the  fibrous  or  the 
common  fibro- cellular  or  connective  tissue— the  lowest  form  of  vascular 
tissue— the  structure  which,  in  nearly  all  cases  in  man,  constitutes  the 
bond  by  which  disunited  parts  are  again  joined. 

But  of  late  years  the  views  of  pathologists  on  this  matter  have  un- 
dergone considerable  modification,  and  the  opinion  has  been  gaining 
ground  that  the  part  played  by  the  lymph  in  the  repair  of  injuries  is 
merely  passive,  that  an  organisation  of  the  coagulated  fibrino  of  tho 
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lymph  does  not  occur,  and  that  the  new-formed  connective  tissue  is 
produced  from  and  by  the  agency  of  the  tissues  of  the  part  in  which  the 
wound  or  injury  has  occurred.  The  method  of  development,  indeed, 
is  probably  not  unlike  that  which  has  been  observed  in  the  formation 
of  the  same  tissue  during  embryonic  life. 

It  may  be  well,  therefore,  that  we  should  next  inquire  into  the 
normal  development  of  the  fibrous  or  connective  tissue  in  the  embryo. 
This  undoubtedly  constitutes  one  of  the  most  difficult  qnestions  in  his- 
tology, and  the  opinions  of  anatomists  have  passed  through  various 
phases  since  Schwann  published  his  description  of  the  process.  If  the 
great  omentum  of  a  very  young  embryo  be  examined,1  it  may  be  seen 
to  consist  of  oval,  nucleated  cells,  which  lie  close  together,  and  the 
boundaries  of  which  are  only  feebly  indicated.  The  nucleus,  also,  is 
not  separated  by  a  sharp  contour  from  the  surrounding  protoplasm. 
At  a  somewhat  later  stage  the  cells  elongate  and  attenuate  themselves 
into  spindles,  and  the  tail-like  processes  branch,  cross  each  other,  and 
apparently  become  connected  together.  These  spindle-cells  are  separa- 
ted from  each  other  by  a  pellucid  material,  in  which  at  first  nothing  is 
seen  but  a  few  short,  curved,  and  irregularly  arranged  lines.  In  the 
course  of  time  the  characteristic  wavy  fibrillse  of  the  white  fibrous 
connective  tissue  form  in  this  clear  material  between  the  cells,  which 
gradually  increase  in  quantity  until  they  become  the  preponderating 
anatomical  constituent  of  tho  texture.  The  fibrillas,  therefore,  are 
formed  by  a  differentiation  of  the  blastema  or  protoplasm,  which  lies 
between  the  spindle-shaped  cells,  and  not,  as  was  at  one  time  supposed, 
by  a  fibrillation  of  the  attenuated  extremities  of  the  cells  themselves. 

In  the  tendon  of  a  young  embryo  also,  ronndish  cells  lying  close 
together  are  at  first  seen.  These  gradually  become  elongated  in  the 
direction  of  the  long  axis  of  the  tendon,  and,  as  this  takes  plaoe,  the 
peripheral  part  of  the  protoplasm,  or  germinal  matter  as  Dr.  Beale 
would  term  it,  of  each  fusiform  cell,  gradually  differentiates  into 
fibrillse,  without  apparently  the  formation  of  any  smooth,  pellucid,  inter- 
mediate substance  such  as  has  been  seen  in  the  embryonic  great 
omentum.  As  the  fibrillation  of  the  protoplasm  advances,  the  fusiform 
cells  or  corpuscles  of  the  tendon  become  obscured,  so  that  in  this,  and 
in  tho  other  denser  varieties  of  fibrous  tissue,  they  can  only  be  recog- 
nised after  the  addition  of  acetic  acid,  which,  by  rendering  the  bundles 

'  Tho  description  by  Dr.  Kollott,  in  Strieker's  Eandbuch  dcrLchrc  von  den  Geweben, 
part  i.  p.  62,  Leipzig,  1868,  has  boon  mainly  followed  in  this  account  of  tho  develop- 
ment of  tho  embryonic  connective  I  issue. 
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of  filaments  transparent,  permits  the  corpuscular  elements  to  be  seen. 
These  corpuscles  have  long  been  known  as  the  '  nuclei '  of  the  fibrous 
tissue,  but  of  late  years,  more  especially  in  connection  with  the  obser- 
vations of  Donders  and  Virchow,  they  have  been  termed  the  connective 
tissue  corpuscles.  As  the  filamentous  bundles  of  the  connective  tissue 
are  formed  by  a  conversion  of  the  protoplasm,  it  follows  that  tlfe  propor- 
tion which  the  latter  bears  to  the  former  necessarily  diminishes  as  the 
tissue  reaches  its  adult  condition,  so  that  ultimately  the  corpuscles  con- 
sist of  the  nuclei,  with  but  a  small  quantity  of  investing  protoplasm, 
and  the  bundles  of  wavy  filaments  constitute  the  great  bulk,  and  the 
most  easily  recognised  constituent  of  the  tissue. 

"With  regard  to  the  formation  of  the  yellow  fibrous  or  elastic  tissue, 
though  its  development  has  not  been  traced  so  precisely  as  has  been 
done  with  the  white  fibre,  there  seems  reason  to  believe  that  it  is  also 
produced  by  a  conversion  of  the  protoplasm  ;  the  chemical  and  struc- 
tural change  which  takes  place  in  that  substance  being,  however,  of  a 
character  different  from  that  which  occurs  when  the  white  fibre  is  in 
process  of  formation. 

In  the  process  of  repair  the  development  of  the  connective  tissue 
takes  place  in  the  granulations,  and  the  same  texture  is  formed  in  in- 
flammatory adhesions  and  indurations. 

The  cells  first  formed  in  granulations  are  spherical,  palely  or  darkly 
nebulous,  from  about  l-1800th  to  l-2500th  of  an  inch  in  diameter. 
They  contain  a  few  shining,  dark-bordered  granules,  and  lie  imbedded 
in  a  variable  quantity  of  clear  pellucid  substance,  or  protoplasm,  by 
which  they  are  held  together,  and  which  it  is  hard  to  see  unless  acetic 
acid  be  added.  When  water  is  added  it  penetrates  the  cells,  and,  as 
they  swell  up,  their  walls  appear  more  distinct,  and  their  contents  are 
diffused.  Some  cells  thus  become  much  larger  and  clearer,  and  show 
in  their  interior  numerous  vibrating  molecules :  others  display  fewer 
molecules,  but  a  distinct  round,  dark-bordered  nucleus,  which  appears 
attached  to  the  inside  of  the  cell- wall.  Such  a  nucleus  is  rarely  seen 
in  granulation- cells,  unless  they  are  distended  with  water  :  acetic  acid, 
acting  more  quickly  than  water  brings  the  nucleus  more  evidently  and 
constantly  into  view,  and  often  makes  it  appear  divided  into  two  or 
three  portions. 

In  the  development  of  the  fibro-cellular  or  connective  tissue  in 
granulations,  the  first  apparent  change  is  in  the  nucleus.  It  becomes 
more  distinct ;  then  oval  (evon  before  tho  cell  does),  and  at  the  same 
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time  clearer,  brighter,  like  a  vesicle  tensely  filled  With  pellucid  sub- 
stance. One  or  two  nucleoli  now  appear  distinctly  iu  it,  and  soon  it 
attenuates  itself ;  bat  this  it  does  later,  or  in  a  less  degree,  than  tho 


Fig.  17. 

cell ;  for  a  common  appearance  is  that  of  elongated  cells  bellied  out  at 
the  middle  by  the  nucleus. 

While  these  changes  are  ensuing  in  the  nucleus,  each  cell  also  is 
developing  its  structure  ;  first  becoming  minutely,  yet  more  distinctly, 
granular,  and  dotted;  then  having  its  cell- wall  thinned,  or  even  losing 
it.  It  elongates  at  one  or  both  ends,  and  thus  are  produced  a  variety 
of  lanceolate,  caudate,  or  spindle-shaped  cells,  which  gradually  elongate 
and  attenuate  themselves,  and  along  with  this  the  formation  of  the 
characteristic  wavy  bundles  of  connective  tissue  by  a  fibrillation  of  the 
protoplasm  takes  place. 

In  some  granulations,  but,  I  think,  only  in  such  as  are  formed  on 
bones,  one  may  often  find  large  compound  cells,  or  masses,  or  lamina, 
of  blastema,  of  oval  form,  and  as  much  as  I-250th  of  an  inch  in  diameter' 
containing  eight,  ten,  or  more  nuclei.  They  are  like  eel-tain  natural 
constituents  of  the  medulla  of  bone  (as  described  by  Kolliker  i  and 
Robin2),  and  like  the  bodies  which  are  found  constituting  the  chief 
part  of  fibro-plastic  tumours.  Sometimes,  also,  even  in  the  deeper 
parts  of  granulations,  cells  are  found  expanded,  flattened,  scale-like 
and  nucleated,  as  if  approximating  to  the  formation  of  epidermal 
cells, 

The  process  of  repair  which  takes  place  after  subcutaneous  wounds 
«  differs  somewhat  from  that  which  has  just  been  described  in  connection 

Fig   17 -Development  of  granulation-cells ;  the  elongated  cells  in  the  eroun 
bolow  are  sketched  as  less  magnified  than  those  abore.  g  1 


1  Mihro&k.  Anatomie,  Figs.  113  and  121. 

2  Bull,  dc  la  Sociele  dc  Biologic,  18-19,  p.  uo. 
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with  tlio  organisation  of  a  granulating  surface.  For  the  material  which 
lies  between  the  divided  surfaces  does  not  consist  of  cells  capable  of 
being  readily  isolated  and  separated  from  each  other,  as  is  the  case  with 
granulation-cells.  It  rather  exists  in  the  form  of  a  mass  of  nucleated 
blastema  or  protoplasm  (Fig.  18),  in  which  the  cells  are  not,  as  it  were, 


individualised.  In  this  blastema  fibrillation  begins  to 
take  place,  until  ultimately  the  characteristic  wavy 
bundles  are  produced.  At  the  same  time  the  nuclei 
become  elongated)  and,  with  attenuated,  and  perhaps 
branching,  processes  of  the  protoplasm  immediately 
around  them,  form  the  corpuscles  of  the  connective 
tissue. 

Just  as  the  granulation- cells  are  derived  by  descent 
from  the  tissues,  which  form  the  surface  of  an  open 


Fig.  18.  wound,  so  is  this  nucleated  blastema  in  all  probability 
chiefly  produced  by  proliferation  from  the  corpuscles  of  the  surrounding 
texture  ;  though  it  may  be  that  in  the  healing  of  subcutaneous  wounds, 
as  in  the  organisation  of  a  blood- coagulum,  the  white  corpuscles  of  the 
blood,  which  may  have  become  extravasated  at  the  time  when  the  wound 
was  inflicted,  become  fusiform  and  are  converted  into  the  corpuscles  of 
the  new  formed  connective  tissue. 
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LECTURE  IX. 


THE  PROCESSES  OP  REPAIR  OF  "WOUNDS. 


I  proceed  now  to  the  description  of  the  several  modes  of  healing  of 
wounds,  and  shall  at  present  speak  of  only  such  wounds  as  are  exter- 
nally open.  Among  the  modes  which  I  enumerated,  the  first  was  that 
which,  as  I  stated  in  the  preceding  lecture,  is  effected  by  immediate 
union.  It  corresponds  with  what  Mr.  Hunter  called  union  by  the  first 
intention;  but,  since  that  term  has  been  applied  more  recently  to 
another  mode  of  healing,  I  have  adopted  the  term  '  immediate  union ' 
from  Dr.  Macartney,  who,  so  fai*  as  I  know,  was  the  first  to  observe 
clearly  that  the  healing  of  wounds  may  be  effected  '  without  any  inter- 
vening substance,  such  as  blood  or  lymph.*  1  He  says — 'The  circum- 
stances under  which  immediate  union  is  effected,  are  the  cases  of  incised 
wounds  that  admit  of  being,  with  safety  and  propriety,  closely  and  im- 
mediately bound  up.  The  blood,  if  any  be  shed  on  the  surface  of  the 
wound,  is  thus  pressed  out,  and  the  divided  bloodvessels  and  nerves  are 
brought  into  perfect  contact,  and  union  may  take  place  in  a  few  hours  ; 
and  as  no  intermediate  substance  exists  in  a  wound  so  healed,  no  mark 
or  cicatrix  is  left  behind. 

'  We  have  familiar  examples  of  this  mode  of  healing  in  slight  cuts 
received  on  the  fingers,  which,  after  being  bound  up,  if  no  inflammation 
be  induced,  perfectly  heal  without  the  individual  having  any  unpleasant 
sensation  in  the  part  after  the  moment  of  the  infliction  of  the  wound. 
A  case  has  been  lately  communicated  to  me,  of  a  considerable  cut  of 
the  hand  having  been  cured  by  this  mode  of  direct  union,  without  any 
sensation  of  pain,  in  the  short  space  of  four  or  five  hours.' 

It  is  singular  that  Dr.  Macartney  should  speak  of  the  process  of 
immediate  union  occurring  in  so  few  and  very  trivial  instances  as  these  • 
for  it  seems  certain  that  many  even  very  large  wounds  are  usually  in 
favourable  circumstances,  thus  healed.    The  characteristics  of  this 
1  Trcalise  on  Inflammation,  p.  49. 
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mode  arc,  that  the  divided  parts,  being  placed  in  exact  contact,  simply 
conjoin  or  re-unite ;  no  blood  or  new  material  is  placed  between  them 
for  a  connecting  bond,  and  no  sign  or  product  of  inflammation  is  pre- 
sent. All  these  characters  meet  in  such  cases  as  the  favourable  union 
of  flaps  of  shin,  which  have  been  reflected  from  the  subjacent  parts, 
and  are  then  replaced  or  transferred  to  some  other  adjacent  wounded 
surface. 

The  instances  in  which  I  have  best  observed  it  have  been  after 
wounds  reflecting  portions  of  the  scalp,  and  after  operations  for  the 
removal  of  the  mammary  gland.  In  these  operations,  as  you  know, 
the  usual  proceeding  is  to  remove  some  of  the  skin,  including  the  nip- 
ple, and  to  uncover  the  rest  of  the  surface  of  the  gland  by  reflecting 
from  it  an  upper  and  lower  flap  of  skin.  Then  the  gland  being 
removed,  these  flaps,  which  are  often  of  considerable  extent,  are  laid 
down  upon  the  parts  on  which  the  base  of  the  gland  rested,  chiefly  upon 
the  fascia  over  the  great  pectoral  muscle. 

One  of  the  first  specimens  I  examined  well  illustrated  the  healing 
that  may  now  ensue.  It  was  taken  from  a  woman  thirty-three  years 
old,  whose  breast  and  several  axillary  glands  were  removed  for  cancer. 
Her  general  health  seemed  good,  and  all  went  on  well  after  the  opera- 
tion. The  flaps,  which  were  of  course  very  large,  had  been  carefully 
laid  down,  strapped  with  isinglass  plaster,  and  well  tended.  They  ap- 
peared to  unite  in  the  ordinary  way,  and  there  remained  only  a  narrow 
space  between  their  retracted  edges,  in  which  space  granulations  arose 
from  the  pectoral  muscle.  Three  weeks  after  the  operation  these  were 
making  good  progress  towards  cicatrisation  ;  but  erysipelas  and  phle- 
bitis ensued,  and  the  patient  died  in  four  or  five  days. 

I  cut  off  the  edges  of  the  wound  with  the  subjacent  parts,  expect- 
ing to  find  the  evidences  of  union  by  organised  lymph,  or,  possibly, 
blood  But  neither  existed  ;  and  the  state  of  parts  cannot  be  better 
described  than  by  saying  that  scarcely  the  least  indication  remained  of 
cither  the  place  where  the  flap  of  skin  was  laid  on  the  fascia,  or  the 
mcans  by  which  they  were  united.  It  was  not  possible  to  disionguish 
X  ^Ln  which  these  parts  held  to  each  other  from  that  which 
2 u  ally  exists  between  subcutaneous  fat  and  the  fascia  beneath  xt. 
T We  1  no  unnatural  adhesion  ;  but,  as  the  specimen  which  >s  mthe 
uZZ  oi  St.  Bartholomew's,  will  still  show,  the  subcutaneous  fat 
w^h  did  he  over  the  mammary  gland  was  now  connected  with  the 
Is  a  o t  the  pectoral  muscle,  just  as  (for  example)  the  corresponding 
b  low  the  clavicle  is  naturally  connected  to  the  portion  of  the  same 
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fascia  that  lies  there.  The  parts  were  altered  in  their  relations,  but 
not  in  their  structure.  I  could  find  small  points  of  induration  where, 
I  suspect,  ligatures  had  been  tied,  or  where,  possibly,  some  slight  in- 
flammation had  been  otherwise  excited  ;  and  one  small  abscess  existed 
under  the  lower  flap.  But  with  most  careful  microscopic  examination, 
I  could  discover  no  corpuscles  of  inflammatory  lymph,  and  only  small 
quantities  of  what  looked  like  the  debris  of  such  oil-particles  or  cor- 
puscles of  blood  as  might  have  been  between  the  cut  surfaces  when  the 
flaps  were  laid  down.  In  short,  we  cannot  otherwise  more  minutely 
describe  this  healing  than  by  the  term  '  immediate  union  :  '  it  is  im- 
mediate at  once  in  respect  of  the  absence  of  any  intermediate  substance 
placed  between  the  wounded  surfaces,  and  in  respect  of  the  speed  with 
which  it  is  accomplished. 

Opportunities  of  making  post  mortem  examinations  of  wounds  thus 
healed  being  rare,  I  made  three  experiments  on  rabbits  (with  my  friend 
Mr.  Savory),  and  found  the  description  I  have  just  given  quite  con- 
firmed. A  portion  of  skin,  which  my  extended  fingers  would  just  cover, 
was  raised  from  the  back  of  a  rabbit,  replaced,  and  fastened  down  with 
a  few  sutures.  Three  days  afterwards  the  rabbit  was  killed.  The 
edges  of  the  wound  were  slightly  retracted,  and  the  space  between 
them  was  covered  with  scab  for  about  half-an-inch  under  the  edge  of 
the  replaced  flap  of  skin,  the  tissue  was  inflamed  and  infiltrated  with 
exudation-matter  ;  but  beyond  this  no  trace  of  the  injury  or  of  its  heal- 
ing could  be  seen.  The  parts  appeared  as  they  had  appeared  before 
the  operation.  Even  the  microscope  could  detect  only  a  slight  infil- 
tration of  inflammatory  matter,  which  one  might  certainly  ascribe  to 
the  wound  being  open  at  its  edges,  and  to  some  hairs  having  by  acci- 
dent been  enclosed  under  the  flap  when  it  was  replaced. 

Of  course,  it  is  only  from  such  examinations  as  these  after  death, 
that  we  can  speak  certainly  of  the  absence  of  inflammation  and  of  all 
intermediate  uniting  substances  ;  yet  confirmatory  evidence  may  be 
obtained  from  the  examination  of  any  such  wound  during  life, — I  mean 
in  any  such  case  as  that  of  a  flap  of  skin  raised  up,  then  laid  down  on 
the  subjacent  wounded  surface,  and  there  uniting  favourably ;  or  in 
any  case  of  that  kind  of  plastic  operation  in  which  a  flap  is  raised,  and 
then  made  to  slide  to  some  further  position.  In  such  cases,  with 
favourable  progress,  no  sign  of  inflammation  is  observed;  though,  if 
the  skin  were  in  even  a  small  degree  inflamed,  it  could  scarcely  fail 'to 
be  manifested  by  the  ordinary  appearances  of  redness  and  heat.  If  the 
flap  be  pressed,  no  fluid  oozes  beneath  its  edges  (I  speak,  of  course,  of 
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only  such  cases  as  are  making  favourable  pi-ogress)  ;  and  after  one  or 
two  days,  according  to  the  extent  of  the  wound,  the  flap  will  move  on 
the  subjacent  parts,  not  with  the  looseness  of  a  part  separate  from  them, 
nor  with  the  stiffness  of  one  adherent  through  inflammation,  but  with 
the  easy  and  pliant  sliding  which  is  peculiar  to  the  natural  connection 
of  the  skin  with  the  subjacent  fascia. 

Such  is  the  nature  of  '  immediate  union,'  the  best  imaginable  pro- 
cess of  healing.  Two  conditions  appear  essential  to  it :  first,  exactness 
of  the  coaptation  of  the  wounded  surfaces  ;  and  secondly,  tbe  absence 
of  all  inflammatory  process. 

To  obtain  the  former,  the  simple  replacement  of  the  raised  pieces 
of  skin  may  sometimes  be  sufficient.    But  there  is  a  class  of  cases  to 
which  this  mode  of  healing  is  peculiarly  applicable,  and  in  which  more 
than  this  may  be  required ;  I  refer  to  the  removal  of  large  subcutaneous 
tumours — fatty  tumours  and  the  like — where;  after  the  operation,  large 
cavities  are  left,  and  commonly  left  to  granulate.    In  these  cases  I 
believe  that  modern  surgery  does  not  often  enough  employ  the  older 
method  of  carefully  and  softly  padding  the  parts,  and  of  so  bandaging 
them  that  the  exposed  surfaces  may  be  held  in  contact  and  at  rest  for 
the  one,  two,  or  three  days  necessary  for  immediate  union.  Many 
surgeons,  I  know,  commonly  employ  these  means,  but  by  many  they 
are  avoided — through  fear  of  exciting  inflammation  by  over-heating 
the  parts,  or  hindering  the  discharge  of  secreted  fluids.    Doubtless,  no 
single  rule  of  management  would  be  safe  ;  yet  the  antiseptic  mode  of 
treatment  leads  ns  to  hope  that;  even  when  blood  and  inflammatory,  or 
effused  and  decomposing  fluids,  have  collected  in  the  wound  and  soaked 
into  and  infected  the  adjacent  tissues,  there  may  be  a  fair  prospect  of 
success  in  healing  without  the  intervention  of  the  suppurative  process.1 
And,  if  these  things  be  looked  to,  I  think  the  fear  of  exciting  inflam- 
mation by  these  attempts  to  promote  union  need  not  be  entertained. 
One  may  generally  observe  that,  for  at  least  two  or  three  days  after 
such  an  injury  as  an  amputation,  the  raising  of  a  flap  of  skin  in  a  re- 
moval of  the  breast,  or  the  like,  scarcely  any  reparative  process  appears 
in  the  parts  that  are  kept  from  contact ;  no  granulations  are  formed,  no 
pus  secreted,  only  a  little  serous-looking  fluid  oozes  from  them.  Now, 
during  this  calm,  which  would  certainly  not  be  disturbed  by  the  parts 
being  softly  padded  and  kept  in  perfect  rest,  the  immediate  union  maj 
bo  accomplished.    If,  through  any  untoward  circumstance,  it  be  not  in 

1  The  infection  may  be  prevented  by  the  thorough  wishing  of  the  wounded  prrtii 
with  solution  of  chloride  of  zinc  carbolic  acid,  or  strong  ipirit. 
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this  period  completed,  its  occurrence  is,  I  believe,  impossible,  and  then 
the  means  more  appropriate  for  other  methods  of  healing  may  be  em- 
ployed. 

The  attainment  of  the  other  necessary  condition,  the  absence  of  in- 
flammation, is  quite  consistent  with  these  means  for  insuring  perfect 
and  continued  contact  of  the  wounded  surfaces.  How  the  condition  is 
to  be  fulfilled  I  need  not  say  :  the  means  are  some  of  those  that  are 
commonly  laid  down  for  preventing  inflammation  from  being,  as  it  is 
said,  more  than  is  necessary  for  the  union  by  the  first  intention ;  and 
the  best  of  them  are  temperance,  rest,  and  uniform  temperature.  The 
necessity  of  observing  them  will  appear  the  greater,  if  it  is  remembered 
that  what  is  wanted  for  immediate  union  is,  not  a  certain  undefined 
slight  degree  of  inflammation,  but  the  complete  absence  of  inflamma- 
tion ;  for  the  probability  of  the  occurrence  of  immediate  union  may  be 
reckoned  as  being  in  an  inverse  ratio  to  the  probability  of  inflammation, 
occurring  in  the  time  necessary  for  its  accomplishment. 

The  second  mode  of  repair  that  I  enumerated  is  that  by  primary 
adhesion. 

This  is  the  process  which  Mr.  Hunter  named  union  by  adhesion,  or 
union  by  the  adhesive  inflammation.  My  reasons  for  preferring  the 
term  '  primary  adhesion  '  will  presently  appear.  He  says,  '  Where  the 
former  bond  of  union  [i.e.  the  union  by  blood  or  by  the  first  intention] 
is  lost  in  a  part,  to  produce  a  new  one  a  second  operation  takes  place — 
namely,  inflammation.'  *  Observe  how  carefully  Mr.  Hunter  distin- 
guishes the  case  in  which  inflammation  ensues  from  that  in  which  none 
is  necessary :  and  presently  after — '  If  the  divided  parts  are  allowed  to 
remain  till  the  mouths  of  the  divided  vessels  are  entirely  shut,  inflam- 
mation will  inevitably  follow,  and  will  furnish  the  same  materials  for 
union  which  are  contained  in  extravasated  blood,  by  throwing  out  the 
coagulated  lymph  ;  so  that  union  may  still  take  place,  though  some 
time  later  after  the  division  of  the  parts.  This  inflammation  I  have 
called  the  adhesive.'  On  this  sentence  Mr.  Palmer,  expressing  the 
opinion  entertained  by  all  the  pathologists  of  some  five-and-twenty 
years  ago,  says, — '  It  is  now  generally  considered  that  union  by  the 
first  intention  and  adhesive  inflammation  a.re  essentially  the  same  pro- 
cesses, modified  by  the  degree  of  inflammation.  Union  by  the  first  in- 
tention is  uniformly  attended  with  some  degree  of  pain  and  swelling, 


1  II  trrks,  iii.  p.  253. 
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together  with  increased  heat  and  vascularity,  which,  taken  conjointly, 
constitute  the  definition  of  inflammation.'  And  again  :  '  According  to 
the  modern  views,  the  modes  of  union  above  detailed  [i.e.  the  modes 
of  union  included  by  Mr.  Hunter  under  the  union  by  the  first  intention] 

are  always  accompanied  by  adhesive  inflammation   The  parts 

are  united,  not  by  the  extravasated  blood  becoming  vascular,  but  by 
the  effusion  and  organisation  of  coagulable  lymph.' 

After  what  I  have  said  respecting  the  process  of  immediate  union, 
it  may  appear  that  Mr.  Hunter  was  more  nearly  right  than  his  succes- 
sors. It  would  be  an  instructive  piece  of  the  history  of  surgery, 
to  show  exactly  how  his  truth,  being  mixed  with  error,  came  therefore 
to  be  thrown  away,  and  to  make  room  for  an  error  which  had  less 
truth  mixed  with  it.  The  stages  of  transition  in  opinions  seem 
to  have  been,  that,  first,  sufficient  reason  was  found  for  disbelieving 
Hunter's  statement,  that  blood  forms  the  bond  of  union  by  the 
first  intention  ;  then,  as  it  was  assumed  that  there  must  always  be  some 
intermediate  bond,  and  this,  it  seemed,  could  be  none  but  coagulable 
lymph.  ISTow,  coagulable  lymph  being  known  only  as  the  product 
of  inflammation,  it  followed  that  inflammation  must  be. necessary  for  the 
healing  of  every  wound  ;  and  then  there  ceased  to  be  any  dis- 
tinction between  the  union  by  the  first  intention  and  the  union  by 
adhesion ;  both  alike  seemed  to  be  the  result  of  lymph,  the  product  of 
inflammation,  being  exuded  between  the  wounded  surfaces,  and  nnited 
to  them  both. 

Typical  examples  of  union  by  primary  adhesion  may  be  watched  in 
the  cut  edges  of  skin  that  are  brought  near  together.  When  the  cut 
surfaces  are  not  in  exact  contact,  the  wound  is  exposed,  and  lymph  is 
formed,  and  fills  up  the  space  ;  or,  when  they  are  in  contact,  the 
sutures,  or  other  means  employed  to  keep  them  so,  excite  inflammation 
and  some  lymph  is  produced  between  them.  The  lymph  is  simply  laid 
on  the  cut  surfaces  ;  and  scarcely  any  is  infiltrated  in  the  tissues.  It 
connects  the  two  edges  or  surfaces,  and,  finally,  bloodvessels  and  a  thin 
layer  of  connective  tissue  form  between  them,  on  the  surface  of  which 
latter,  if  it  be  exposed,  a  very  delicate  layer  of  cuticle  is  developed.  The 
smooth  shining  surface  of  this  cuticle  gives  the  peculiar  character 
of  the  scar,  and  one  that  scarcely  changes,  except  in  the  alteration  of 
apparent  colour  when  the  new  material  becomes  less  vascular. 

Healing  by  primary  adhesion  may  be  very  quickly  accomplished. 
A  boy  died  eighty  hours  after  receiving  a  lacerated  wound  of  the  abdo- 
men ;  and,  for  forty-eight  hours  of  those  eighty,  ho  was  so  manifestly 
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dying,  that  I  think  no  reparative  process  could  have  been  going  on.  A 
portion  of  the  edges  of  the  wound  was  united  with  lymph,  which  con- 
tained looped  bloodvessels  full  of  blood  and  well-marked  cells,  like  those 
of  granulations. 

But  it  may  be  accomplished  more  quickly  than  in  this  case.  In  a 
rabbit  that  I  operated  on  as  for  harelip,  I  found,  after  forty-eight  hours, 
the  edges  of  the  wounds  partially,  but  firmly,  united  by  lymph,  in 
which  many  elongated  cells  such  as  I  have  already  described  were 
found.  Or,  even  more  quickly  than  in  this  instance:  — if  a  small 
abscess  be  opened,  aud  the  edges  of  the  openingare  not  gaping  or  inverted, 
they  may  be  found  united,  except  at  the  middle,  within  twenty-four 
hours.  1  have  seen  them  so  nnited,  with  a  distinct  layer  of  soft, 
pinkish,  new  substance,  in  a  wound  made  seventeen  hours  previously. 

There  are  no  cases  in  which  the  process  of  primary  adhesion  can  be 
better  observed  than  after  operations  for  harelip.  The  inner  portions 
of  the  wounds  made  in  them  may  be  healed  by  the  immediate  union, 
when  the  surfaces  have  been  in  exact  coaptation ;  but  the  edges  of  the 
skin  and  mucous  membrane  seem  always  united  by  the  adhesive  in- 
flammation, for  a  scar  is  always  visible— a  scar  formed  of  connective 
tissue  and  epithelium,  and  one  which,  as  well  as  any,  shows  how  little 
of  assimilative  force  can  be  exercised  by  adjacent  tissues  ;  for,  narrow 
as  it  may  be,  it  does  not  become  qnite  like  the  adjacent  skin,  nor,  like 
it,  bear  perfect  epidermis  and  hair. 

The  history  of  union  by  primary  adhesion  cannot  be  conveniently 
completed  till  an  account  has  been  given  of  the  healing  by  granula- 
tion and  by  secondary  adhesion.  Of  these  I  will  next  speak  ;  now 
I  will  only  say  of  this  union  by  primary  adhesion,  that  it  is  less 
desirable  than  the  immediate  union,  becanse— 1st,  it  is  probably  not 
generally  so  speedy ;  2ndly,  it  is  not  so  close,  and  a  scar  is  always 
formed  by  the  organisation  of  the  new  matter ;  and  Srdly,  the  forma- 
tion of  lymph-cells  is  a  process  so  indefinitely  separated  from  that 
of  the  formation  of  pus-cells,  that  union  by  primary  adhesion  is  much 
more  likely  to  pass  into  suppuration  than  any  process  is  in  which  no 
lymph  is  formed. 

In  describing  the  modes  of  healing  by  granulation  and  by  secondary 
adhesion,  I  shall  venture  again  to  take  my  aocount  from  certain  typical 
examples  :  such  as  cases  in  which,  after  amputation  of  a  limb,  the  sur- 
faces of  the  wound  are  not  united  by  either  of  the  means  already  des- 
cribed, but,  as  the  expression  is,  are  left  to  '  granulate :  '  or  such  casos 
as  the  removal  of  a  breast  and  subsequent  suppuration  of  the  flaps  and 
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the  oxposed  fascia ;  or  such  as  wounds  into  inflamed  parts,  when  the 
edges  gape  wide  asunder,  and  the  spaces  left  between  them  are  filled  up 
with  granulations.  These  may  serve  as  examples  of  a  process  which, 
although  in  all  cases  it  may  preserve  certain  general  features  of  simil- 
arity, is  yet  in  detail  almost  infinitely  diversified,  and  often  so  inex- 
plicably, that  any  more  than  a  general  account  of  it  might  fill  volumes. 

Granulations  will  generally  arise  on  all  wounded  surfaces  that  are 
left  open  to  the  air  and  are  not  allowed  to  dry.  They  will  do  so 
whether  this  exposure  be  continued  from  the  first  infliction  of  the  wound, 
or  commence  after  the  edges,  which  have  been  brought  together,  have 
been  again  forced  asunder  by  the  swelling  of  the  deeper-seated  parts, 
or  by  haemorrhage,  or  secretion  of  fluid,  between  them.  Exposure  of  a 
wound  to  the  air  is  not  prevented  by  any  ordinary  dressings  :  the  air 
that  is  enclosed  beneath  them,  or  that  can  penetrate  them,  appears  to 
be  quite  enough  to  determine  all  the  difference  of  the  events  that  fol- 
low open  and  subcutaneous  injuries,  unless  the  organic  matter  in  it  be 
destroyed  or  rendered  innocuous  by  carbolic  acid  or  some  similar  anti- 
septic substance.1 

The  simplest  case  for  illustration  is  that  of  an  open  gaping  incised 
wound,  which,  from  the  time  of  its  infliction,  is  only  covered,  as  in 
ordinary  practice,  with  water-dressing,  or  some  soft  and  moist  sub- 
stance. Blood  gradually  ceasing  to  flow  from  the  surface  of  such  a 
wound,  one  may  see  still  some  blood-tinged  serous-looking  fluid  oozing 
from  it.  Slowly,  as  this  becomes  paler,  some  of  it  collects,  like  a 
whitish  film  or  glazing,  on  the  surface  :  and  this,  if  it  be  examined 
with  the  microscope,  will  be  found  to  contain  an  abundance  of  corpus- 
cles, having  the  appearance  of  white  corpuscles  of  the  blood,  imbedded 
in  a  fibrinous  film.  The  collection  of  these  corpuscles  on  the  surface 
of  the  wound,  especially  on  wounded  muscles  and  fascise,  appears  to  de- 
pend only  on  the  peculiar  adhesiveness  which  they  exhibit  as  soon  as 
they  are  removed  from  the  canal  of  the  healthy  bloodvessel,  and  brought 
in  contact  with  extraneous  substances.  One  sees  them  adhering  much 
more  firmly  . than  ever  the  red  corpuscles  do  to  the  glass  on  which  they 
are  examined ;  and  so  on  cut  surfaces,  while  the  other  constituents  of 
the  blood  flow  away,  the  white  corpuscles,  and  probably  also  some  of 
the  fibrine,  quickly  coagulating,  adhere. 

The  share  which  the  white  corpuscles  thus  collected  may  take  in  the 
healing  of  a  wound,  is  a  subject  at  present  attracting  some  attention. 

'  Soo  tho  uumorous  papers  by  Professor  Listor  in  the  lancet  and  otto  journals  *°r 
1868-G9. 
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Apparently,  they  do  not  hinder  it ;  for  it  is  by  many  believed  to  be 
favourable  to  union  by  primary  adhesion  to  leave  cut  surfaces  exposed 
till  they  appear  glazed  over  with  the  whitish  film,  and  tben  to  put  them 
into  contact.  It  is  probable  that  these  corpuscles  become  organised 
into  the  corpuscles  of  connective  tissue  when  the  surfaces  that  they  cover 
are  brought  together. 

'  If  a  wound  be  left  open,  the  glazing  remains  on  such  parts  as  it  may 
have  formed  on,  especially  on  the  exposed  muscles.  No  evident  change 
ensues  in  it,  except  that  it  appears  to  increase  slowly,  and  makes  the 
surface  of  the  wound  look  as  if  covered  with  a  thin  greyish  or  yellow- 
ish-white layer  of  buffy  coat.  This  increase  of  glazing  is  the  prelude 
of  the  formation  of  granulations  ;  but  while  it  is  going  on,  and  often  for 
some  days  later,  there  is  in  and  about  the  wound  an  appearance  of  com- 
plete inaction ;  a  calm  in  which  scarcely  anything  appears  except  a 
slight  oozing  of  serous  fluid  from  the  wound.  Such  a  calm  continues 
from  one  day  to  eight,  ten,  or  more,  according  to  the  nature  and  extent 
of  the  wounded  part,  and  the  general  condition  of  the  body.  In  a  cut 
or  sawn  hard  bone,  about  ten  days  will  generally  elapse  before  any 
change  is  manifest ;  in  cancellous  bone  the  change  ensues  a  few  days 
more  speedily  :  on  the  under  surface  of  a  large  flap  of  skin,  with  sub- 
cutaneous fat,  three  days  may  thus  pass  without  change ;  on  the  cut  or  ex- 
coriated surface  of  the  more  vascular  part  of  the  skin,  two  days  or  three. 

These  periods  of  repose,  after  severe  injury,  are  of  equal  interest  in 
physiology  and  in  surgery  ;  but  in  the  foi-mer  it  is  chiefly  the  interest 
of  mystery.  Observations  on  injuries  of  the  frog's  web  1  make  it  pro- 
bable that  the  blood  is  stagnant  in  the  vessels  for  some  little  distance 
from  the  wound  during  several  days  after  thp  injury  :  but  why  it  is  so, 
and  what  are  the  changes  ensuing  in  and  about  it  preparatory  to  its 
again  moving  on,  we  cannot  quite  tell.  The  interest  to  the  surgeon 
watching  this  period  of  repose  is  more  practical.  The  calm  may  be  the 
brooding-time  for  either  good  or  evil ;  whilst  it  lasts  the  mode  of  union 
of  the  wound  will,  in  many  cases,  be  determined  :  the  healing  may  be 
perfected,  or  a  slow  uncertain  process  of  repair  may  be  but  just  begun  ; 
and  the  mutual  influence,  which  the  injury  and  the  patient's  constitu- 
tion are  to  exercise  on  one  another  appears  to  be  manifested  very  often 
at  or  near  the  end  of  this  period.  Moreover,  in  open  wounds,  the 
time  at  which,  on  each  tissue,  granulations  are  produced,  is  determined 

1  Seo  especially  those  detailed  by  Mr.  Travers  in  his  Essay  on  Inflammation  and 
the  Healing  Process;  and  thoso  by  Mr.  Wharton  Jones,  On  the  State  of  the  Blood  and 
Bloodvessels  in  Inflammation. 
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by  this  calm  ;  for  they  begin  fco  be  distinctly  formed  at  its  end.  Thus, 
on  a  stump,  after  a  circular  amputation,  one  may  find  the  margin  of  the 
skin  and  the  surface  of  the  muscles  well  covered  with  granulations, 
while  the  surface  of  the  fat  reflected  with  the  skin  is  barren  of  them, 
and  the  sawn  walls  of  the  bone  are  dry  and  bare.  But  from  the  sawn 
end  of  the  medullary  tube  there  may  already  protrude  a  florid  mush- 
room-shaped mass  of  granulations,  overhanging  the  adjacent  walls  ;  as 
if  parts  in  which  nutrition  is  habitually  carried  on  under  restraint, 
within  hard  and  rigid  boundary- walls,  were  peculiarly  apt  to  produce 
abundant  organisable  material  as  soon  as  they  are  i-eleased.1  Generally, 
also,  the  granulations  springing  from  these  different  tissues  observe  the 
same  order  in  their  rate  of  development  as  in  their  first  appearance. 
Those  that  first  take  the  lead  keep  it,  or,  for  a  time,  increase  it. 

But  suppose  the  period  of  calm  after  the  violence  of  the  injury  to 
be  well  over-past— How  does  the  right  process  of  repair  set  .in  ? 
Apparently,  first  of  all,  by  the  supply  of  blood  to  the  injured  part  being 
increased. 

The  experiments  on  the  webs  of  frogs,  to  which  I  have  already 
referred,  have  shown  that,  immediately  after  the  infliction  of  an  injury, 
the  blood  in  the  adjacent  parts  remains  for  some  days  quite  stagnant ; 
and  we  may  believe  the  same  occurs,  but  for  a  shorter  time,  in  our  own 
case.  During  this  stagnation,  materials  may  ooze  from  the  vessels, 
enough  to  form  the  glazing  of  the  wounded  surfaces  of  certain  parts  ; 
but  before  granulations  can  be  formed,  the  flow  of  blood  must  again 
begin,  and  its  supply  must  be  increased  by  enlargement,  and  perhaps 
by  multiplication,  of  the  vessels  in  the  injured  part.  We  cannot  often 
see  this  increase  so  well  in  soft  parts  as  in  bone  exposed  after  injury. 
If,  in  this  condition,  compact  bone  be  closely  watched,  there  may  be 
seen,  two  or  three  days  before  the  springing  up  of  granulatious,  rosy 
points  or  minute  blotches,  which  gradually  deepen  in  their  hue,  and 
become  larger.  From  these,  presently,  granulations  will  ai'ise.  The 
same  process  may  be  well  seen  when  a  portion  of  the  skull  has  been 
exposed,  as  by  suppui^ation  under  the  pericranium.  In  such  a  case, 
which  I  watched  carefully,  nearly  one-third  of  the  upper  part  of  the 
skull  was  bared,  and  it  became  dry  and  yellowish,  and  looked  quite  life- 
less ;  but  after  some  days  a  few  rosy  points  appeared  on  its  surface,  and 

1  One  may  sometimes  observe  a  similar  fact  in  the  growth  of  granulations  out  of 
the  very  centro  of  the  cut  end  of  a  dividod  tendon,  while  its  margins  are  unchanged. 
The  abundant  growth  of  substance  like  brain,  covored  with  granulations,  in  cases  of 
hernia  cerebri,  is  of  the  samo  kind. 
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these  multiplied  and  enlarged,  and  from  each  of  them  granulations 
grew  up,  till  the  whole  surface  of  the  skull  was  cohered.  I  watched 
them  nearly  every  day,  and  it  seemed  evident,  at  least  to  the  naked  eye, 
that,  in  all  cases,  an  increased  supply  of  blood  preceded  the  production 
of  the  new  material  from  which  granulations  were  to  be  formed. 

Doubtless,  just  the  same  happens  in  soft  parts  as  in  bone  ;  so  that 
it  may  be  stated,  generally,  that  the  first  visible  change  that  ensnes 
after  the  period  of  calm, — the  period  of  incubation,  as  it  is  called, — is 
an  increased  supply  of  blood  to  the  parts  in  which  repair  is  to  ensue. 
This,  probably,  corresponds  exactly  with  the  increased  afflux  of  blood 
which  ensues  in  inflammation  ;  and  Mr.  Travers's  and  other  observa- 
tions on  the  healing  of  the  frog's  web  make  it  nearly  sure  that  this 
increased  afflux  is  attended  with  slower  movement  of  the  blood,  or  at 
first  even  with  stagnation  of  the  blood  in  the  minute  vessels  nearest  to 
the  cut  edges  or  surface. 

Of  the  force  by  which  this  increased  afflux  of  blood  is  determined, 
I  believe  that  as  yet  no  sufficient  explanation  can  be  rendered  ;  bat  the 
fact  serves  to  show  that  the  ordinary  process  of  granulation  is,  in  its 
commencement,  morbid.  Ifc  is  beneficial,  indeed,  in  its  end  or  purpose, 
but  is  morbid  in  its  method,  being  comparable  with  the  prooess  of  in- 
flammation more  than  with  any  of  those  that  are  natural  to  the  body. 
The  granulating  process  displays,  I  think,  two  points  of  resemblance 

to  inflammation,  and  of  dissimilarity  from  natural  processes  :  namely  

1st,  that  the  increased  quantity  of  blood,  in  the  part  producing  granu- 
lations, moves  more  slowly  than  in  health ;  while,  when  the  supply  is 
naturally  increased,  its  movement  is  not  retarded ;  and  2ndlij,  that  the 
increased  supply  of  blood  precedes  the  increased  production  of  material. 
For,  in  the  discharge  of  natural  functions,  the  increased  supply  of  blood 
to  a  part  appears  always  to  be  a  secondary  event,  the  consequence  of 
some  increase  in  the  formation  of  the  part.    As,  in  the  embryo,  many 
parts  form  themselves  before  blood  appears,  and  the  growth  of  these 
and  other  parts  always  a  little  precedes  the  proportionate  supply  of 
blood  to  them;  so  always,  subsequently,  the  inorease  or  diminution  of 
growth,  or  any  other  organic  act,  appears  to  precede,  by  some  small 
interval,  the  proportioned  change  in  the  supply  of  blood.    But  with 
unnatural  and  morbid  processes  it  appears  to  be  usually  different  •  in 
these,  with  inflammation  for  their  type  and  chief  example,  the  increased 
afflux  of  blood  precedes  the  increased  production  of  material  to  be 
organized,  and  the  decrease  of  blood  precedes  the  decrease  of  organic 
processes.  6 
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That  which  next  follows,  after  the  increased  afflux  of  blood,  is  the 
production  of  the  material  that  is  to  be  organised  into  granulations.  This 
is  added  to,  or  perhaps  displaces,  the  glazing  that  already  exists  upon 
some  surfaces  ;  and  where  none  such  exists,  as  on  fat  or  bone,  the  new 
material  forms  on  the  bare  surface  of  the  wound.  No  account  of  the 
appearance  presented  by  the  reparative  material,  so  far  as  it  is  visible 
to  the  naked  eye,  can  be  better  than  Mr.  Hunter's  (iii.  491).  'I  have 
often  been  able,'  he  says,  '  to  trace  the  growth  and  vascularity  of  this 
new  substance,  I  have  seen  upon  a  sore  a  white  substance,  exactly 
similar,  in  every  visible  respect,  to  coagulating  lymph.  I  have  not 
attempted  to  wipe  it  off,  and  the  next  day  of  dressing  I  have  found  this 
very  substance  vascular ;  for  by  wiping  or  pouching  it  with  a  probe  it 
has  bled  freely.  I  have  observed  the  same  appearance  on  the  surface 
of  a  bone  that  was  laid  bare.  I  once  scraped  off  some  of  the  external 
surface  of  a  bone  of  the  foot,  to  see  if  the  surface  would  granulate.  I 
remarked  the  following  day  that  the  surface  of  the  bone  was  covered 
with  a  whitish  substance,  having  a  tinge  of  blue ;  when  I  passed  my 
probe  into  it  I  did  not  feel  the  bone  bare,  but  only  its  resistance.  I 
conceived  this  substance  to  be  coagulating  lymph  thrown  out  from 
inflammation,  and  that  it  would  be  forced  off  when  suppuration  came 
on  ;  but  on  the  succeeding  day  I  found  it  vascular,  and  appearing  like 
healthy  granulations.' 

To  this  description  little  can  be  added  more  than  the  microscope 
has  shown.  In  the  minute  structure  of  granulations,  or  at  least  of  such 
growths  of  new  substance  as  present  all  the  characters  that  we  imply 
by  that  term— the  bright  ruddy  texture,  soft  and  elastic,  the  uniformly 
granulated  free  surface,  the  succulency  and  abundant  supply  of  blood 
—in  these  we  may  discern  two  varieties.  In  subcutaneous  injuries  or 
diseases  granulations  sometimes  form,  which  develop  themselves  into 
connective  tissue  through  nucleated  blastema  or  protoplasm.  So  I 
found  in  a  case  of  simple  fracture  in  which  the  ends  of  the  bone 
remained  long  disunited ;  they  were  enclosed  in  a  cavity  formed  by  con- 
densation of  the  surrounding  tissues,  but  containing  no  pus,  and  were 
covered  with  a  distinct  layer  of  florid  granulations.  It  was  just  such  a 
case  as  that  which  Mr.  Hunter  had  in  view,  and  preserved,1  as  an 
instance  of  the  formation  of  granulations  without  suppuration,  in  the 
repair  of  subcutaneous  fractures  and  other  injuries. 

But  in  by  far  the  greater  proportion  of  cases,  granulahons  arc  only 
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formed  in  exposed  injuries ;  and  in  these  they  consist  of  cells  that, 
together  with  their  intermediate  protoplasm,  may  develop  themselves 
into  connective  tissue:  and  of  such  as  these  I  will  now  exclusively 
speak. 

Cells  upon  cells,  such  as  I  have  already  described  (p.  141),  are 
heaped  up  together  in  a  layer,  from  half-a-line  to  two  lines,  or  rarely 
more  in  thickness,  without  apparent  order,  and  connected  by  very  little 
intermediate  substance.  (Figs.  I  7  and  22.)  Singly  they  are  colour- 
less, but  in  clusters  they  are  ruddy — even  independent  of  the  blood- 
vessels. In  granulations  that  are  making  healthy  progress — in  such 
as,  after  three  or  four  days'  growth,  are  florid,  moist,  level,  scarcely 
raised  above  the  surrounding  tissues,  uniformly  granular,  or  like  a 
surface  of  minute  papillas — one  can  conveniently  trace  the  cells  in 
various  stages,  according  to  the  position  they  occupy.  The  deeper 
seated  ones  are  always  most  advanced,  and  often  much  elongated  and 
fusiform :  while  the  superficial  one§  are  still  in  a  rudimental  state,  or, 
near  the  edges  of  the  granulating  surface,  are  acquiring  the  character 
of  epithelial  cells. 

The  connective  tissue  thus  constructed  by  the  development  of  the 
granulation-cells,  finally  assumes  all  the  characters  of  the  natural  ex- 
amples of  that  tissue.  Thus  it  is  found  in  the  thin  layer  of  substance 
of  which  scars,  that  are  formed  in  the  place  of  granulating  wounds,  are 
composed.  After  some  time,  elastic  tissue  is  mingled  with  the  white 
fibrous  ;  but  this,  as  I  have  already  said,  appears  to  be  effected  by  a 
later  process.  I  found,  in  one  case,  no  elastic  tissue  in  scars  that  had 
existed,  the  one  twelve  months,  the  other  eighteen  months  ;  but  in  scars 
several  years  old,  I  have  always  found  it. 

The  puticle  that  forms  on  granulations  is  usually  developed  from 
the  borders  towards  the  central  or  middle  part  of  the  wound.  Cover- 
ing the  ruddy  granulation-layer  with  an  opaque  white  film,  it  gives  a 
subdued  purplish  tint,  and  just  within  it  there  is  a  narrow  border  of 
vascularity,  greater  than  that  of  the  rest  of  the  granulations,  indicating, 
I  suppose,  the  greater  supply  of  blood  necessary  to  the  development 
of  the  indifferent  cells  into  cuticle.  Like  the  connective  tissue  that  it 
covers,  the  new  cuticle  presents  the  interesting  fact  of  adaptation  to  the 
purposes  of  the  part  on  which  it  is  placed.  Thus,  in  granulating 
wounds  or  ulcers  on  the  sole  of  the  foot,  one  may  often  see  that,  from 
the  first,  the  new  cuticle  is  more  opaque  and  thicker  than  it  is  on  other 
parts  on  which  the  natural  cuticle,  in  adaptation  to  the  protect:, 
required  from  it,  is  naturally  thinner ;  and  let  it  be  observed  that  th 
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peculiar  formation  of  the  new  cuticle  is  in  adaptation  to  conditions  not 
yet  entered  upon.  It  justly  excited  the  admiration  of  Albinus  1  when 
he  saw  in  the  foetus,  even  long  before  birth,  the  cuticle  of  the  heel  and 
palm  thicker  than  those  of  other  parts  ;  adapted  and  designed  to  that 
greater  friction  and  pressure,  to  which,  in  future  time,  they  would  be 
exposed.  It  is  the  same  when,  in  adult  life,  the  new  cnticle  is  to  be 
formed  on  the  same  parts.  While  it  is  forming,  all  pressure  and  all 
friction  are  kept  away,  yet  it  is  constructed  in  adaptation  to  its  future 
exposure  to  them.  Surely  such  a  provision  is,  beyond  all  refutation, 
an  evidence  of  d  esign  ;  and  surely  in  this  fact  we  may  discern  another 
instance  of  the  identity  in  nature  and  in  method  of  the  powers  that  are 
put  in  operation  in  the  acts  of  first  construction  and  of  repair. 

But  before  I  end  this  lecture,  let  me  add,  that  although  one  may  so 
clearly  trace,  in  the  development  of  the  granulation-cells,' and  in  the 
end  which  they  achieve  by  the  formation  of  connective  tissue  and 
cuticle,  an  imitation  of  the  natural  processes  and  purpose  of  the  cor- 
responding developments  in  the  embryo,  yet  is  there  a  remarkable  con- 
trast between  them,  in  regard  to  the  degrees  in  which  they  are  severally 
liable  to  defect  or  error.  We  can  scarcely  find  examples  of  the  arrests 
or  errors  of  development  of  mere  structure  in  the  embryo  ;  but  such 
events  are  quite  common  in  the  formation  of  granulations,  as  well  as  of 
all  other  new  products.  All  the  varieties  in  the  aspect  of  granulating 
wounds  and  sores,  which  the  practised  eye  can  recognise  as  signs  of 
deflection  from  the  l-ight  way  to  healing,  are  so  many  instances  of 
different  diseases  of  the  granulation-substance  ;  diseases  not  yet  enough 
investigated,  though  of  much  interest  in  the  study  of  both  the  healing 
process  and  the  organisation  of  new  products  in  inflammation,  and 
often  indicative  of  constitutional  rather  than  of  local  disease. 

Comparatively  few  observations  enable  one  to  trace  morbid  con- 
ditions of  these  new  structures,  closely  answering  to  those  long  known 
in  the  older  and  more  perfect  tissues.  Thus,  one  may  find  simply 
arrested  development  of  granulations  ;  as  in  the  indolent  healing  of 
wounds  and  ulcers,  whether  from  locally  or  generally  defective  con- 
ditions. Herein  even  years  may  pass,  and  the  cells  will  not  develop 
beyond  one  or  other  of  their  lower  forms.  There  is  probably  a  con- 
tinual mutation  of  particles  among  such  cells,  as  in  common  nutrition, 
or  they  may  increase,  as  in  growth  ;  but  no  development  ensues,  and 
the  wound  or  the  ulcer  remains  uuhealed. 
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In  other  cases,  the  cells  not  only  do  not  develop,  but  degenerate, 
becoming  more  granular,  losing  the  well-marked  characters  of  their 
nucleus,  and  acquiring  all  the  structures  of  the  pus-cell ;  thus  are  they 
found  in  the  walls  of  fistulaa  and  sinuses.  Or,  worse  than  this,  the 
granulation-cells  may  lose  all  structure,  and  degenerate  into  a  mere 
layer  of  debris  and  molecular  substance.  Thus  they  may  be  found  on 
the  surface  of  a  wound  for  a  day  or  so  before  death  in  exhaustion,  or  in 
erysipelas,  or  fever ;  and  in  this  state  they  are  commonly  ejected  when 
a  granulating  wound  ulcerates  or  sloughs. 

With  more  active  disease,  granulations  become  turgid  with  blood 
or  cedematous  :  such  are  the  spongy  masses  that  protrude  beyond  the 
openings  leading  to  diseased  bone.  Or  they  inflame,  and  abundant 
large  inflammatory  granule-cells  are  found  among  their  proper  struc- 
tures. Or  they  suppurate  internally,  and  purulent  infiltration  pervades 
their  whole  mass. 

All  these  are  among  the  many  hindrances  to  healing :  these  are  the 
dangers  to  which  the  healing  by  granulations  is  obnoxious  ;  it  is  the 
proneness  to  these  things  that  makes  it  even  slower  and  more  insecure 
than,  in  its  proper  course,  it  might  be.  And  these  are  all  instances  of 
a  class  of  changes  which  it  is  most  important  to  study  for  exact- 
ness in  morbid  anatomy — I  mean,  the  diseases  of  the  products  of 
disease. 
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With  the  structural  development  of  the  granulation- eel  Is  into  con- 
nective tissue  and  cuticle,  as  described  in  the  last  lecture,  there  coin- 
cides a  chemical  change  which  seems  to  be  the  contrary  of  development ; 
for  the  granulation-substance,  being  converted  from  albuminous  into 
horny  and  gelatinous  principles,  becomes,  in  chemical  composition,  less 
remote  than  it  was  from  the  constitution  of  inorganic  matter.  The 
granulation-cells  and  young  connective  tissue  present  the  characters  of 
pyine,  a  somewhat  indefinite  principle,  yet  an  albuminous  one ;  finally, 
in  its  perfect  development,  the  new-formed  connective  tissue  is  gelatin- 
ous, and  the  epithelium  appears  to  be  like  other  specimens  of  horny 
matter. 

These  changes  are  in  conformity  with  what  appears  to  be  a  general 
rule  ;  namely,  that  structures  which  are  engaged  in  energetic  develop- 
ment, self-multiplying,  the  seat  of  active  vital  changes,  are  generally  of 
the  highest  brganic  chemical  composition;  while  the  structures  that 
are  already  perfect,  and  engaged  in  the  discharge  of  functions  such  as 
are  attended  with  infrequent  changes  of  their  particles,  are  as  generally 
of  lower  composition.  The  much  higher  chemical  development  (if  I 
may  so  call  it)  of  the  blood,  than  of  the  greater  part  of  the  tissues  that 
are  formed  from  it,  is  a  general  instance  of  this  :  in  it  albumen  and 
fibrine-forming  constituents  predominate,  and  there  is  no  gelatine;  m 
the  tissues  gelatine  is  abundant,  and  fatty  matter :  and  both  these, 
through  their  affinities  to  the  saccharine  and  oily  principles,  approach 
the  characters  of  the  lower  vegetable  and  inorganic  compounds 

The  granulation-substance  is  a  good  instance  in  point :  while  lowly 
developed,  but  in  an  active  vegetative  life  it  is  albuminous  ;  when  per- 
fect in  its  development,  its  perfected  structures  are  gelatinous  or  horny. 
In  this  state  its  particles  have  probably  a  longer  existence:  they  ex- 
change a  brief  life  of  eminence  for  longevity  in  a  lower  station. 
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I  Lave  spoken  hitherto  of  the  development  of  only  those  structures 
which  fonn  the  proper  material  of  granulations,  and  of  the  scars  that 
remain  after  the  healing  of  wounds.  Bat,  conlmensurately  with  these, 
bloodvessels  and  perhaps  also  nerves  are  formed.  Of  these,  therefore, 
I  will  now  speak. 

In  the  last  lecture  I  referred  to  the  changes  that  ensue  in  the  cir- 
culation of  a  wounded  part;  At  first,  it  appears  that  the  blood  stagnates 
in  the  vessels  immediately  adjacent  to  the  wound.  This  is  evident  in 
the  wounds  made  in  frogs'  webs,  and  is  most  probable  in  the  case  of 
wounds  in  our  own  tissues ;  for  else  we  could  hardly  understand  the 
total  absence  of  bleeding  from  a  surface  on  which,  as  in  every  large 
wound,  myriads  of  small  vessels  must  be  cut,  and  lie  exposed.  But 
after  a  time,  of  various  duration  in  the  different  tissues,  the  movement 
of  the  blood  is  renewed,  though  not  to  its  former  velocity  ;  the  vessels 
of  the  wounded  parts  enlarge,  and  they  all  appear  more  vascular.  Then 
the  material  of  granulations  accumulates,  and  very  soon  blood  and 
bloodvessels  appear  in  this  material. 

By  what  process  are  these  new  vessels  formed  ?  Mr.  Hunter's 
opinion  was  (and  it  is  still  held  by  many)  that  both  the  blood  and  its 
vessels  form  in  the  granulation-substance,  as  they  do  in  the  germinal 
area  of  the  chick  ;  and  that,  subsequently,  they  enter  into  communica- 
tions with  the  vessels  and  blood  of  the  part  from  which  the  granulations 
spring.  This  is  certainly  not  proved ;  although  the  development  of 
the  new  vessels  is  according  to  a  method  that  is  equally  natural. 

In  embryos,  we  may  discern  three  several  modes  according  to  which 
bloodvessels  are  formed— a  good  example  of  the  manifold  ways  by 
which,  in  development^  the  same  end  may  be  reached. 

In  the  first  and  earliest  methdd  solid  cylinders  of  round  cells,  lying 
compactly  together,  are  formed  in  the  area  vasculosa,  in  which  cylinders 
changes  then  take  place.  The  cells  in  the  central  part  of  the  cylinders 
loosen  and  become  converted  into  blood- corpuscles,  or,  as  Billroth 
appears  to  think,1  their  membranes  disappear,  and  their  contents  only 
constitute  the  blood^corpuscles.  The  membranes  of  the  ceils  on  the 
outer  parts  of  the  cylinder  coalesce  and  form  the  membranous  wall  of 
the  vessel,  which  may  afterwards  be  developed  into  the  more  compli- 
cated structures  of  the  heart,  or  larger  bloodvessels.  To  increase  the 
extent  and  number  of  vessels  that  must  be  added  in  adaptation  to  the 
enlargement  and  increasing  complexity  of  the  embryo,  two  methods  are 

1  Untcrsxichimgcn  iiber  die  Entwicklung  dor  Blutgefassc;  Berlin,  1856. 
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observed.    In  one,  primary  cells,  in  the  interspaces  of  vessels  already 
existing,  enlarge  and  elongate,  and  send  out  brandies  in  two  or  more 
directions,  so  as  to  assnme  a  stellate  form.    These  branches  are  hollow  : 
and  while  some  of  them  are  directed  into  anastomosis  with  each  other, 
others  extend  towards,  and  open  with  dilatations  into,  the  vessels  already 
formed  and  carrying  blood.    Then,  these  fine  branches  of  each  cell 
becoming  larger,  while  the  main  cavity  of  the  cell  from  which  they 
issued  attenuates  itself,  they  are  altogether  transformed  into  a  net- work 
of  tubes  of  nearly  uniform  calibre,  through  which  the  blood,  entering 
by  the  openings  of  communication  with  the  older  vessels,  makes  it  way. 
Thus  the  wide  network  formed  in  the  primordial  circulation  is  sub- 
divided into  smaller  meshes,  and  each  part  receives  a  more  abundant  sup- 
ply of  blood.    Billroth  has  described  a  kind  of  vascular  formation,  which 
may  be  considered  as  a  modification  of  the  above  method.    He  has  seen 
long  spindle-like  cells  lie  with  their  long  axes  parallel  to  each  other  and 
close  together,  but  not  in  contact,  so  that  a  fine  canal  existed  between 
them,  which  constituted  the  canal  of  the  newly-formed  vessel,  the  wall 
being  formed  by  the  spindle-like  cells  themselves.    From  these  cells 
new  blood-corpuscles  proceeded  into  the  vessel,  as  in  the  first  method 
of  vascular  formation.    This  process  he  has  noticed  not  only  in  em- 
bryonic tissues,  but  also  in  granulations. 

The  other  of  these  secondary  modes  of  formation  of  new  blood- 
vessels, is,  I  believe,  the 
most  frequent  mode  in 
which  bloodvessels  are 
formed  in  granulations, 
or  in  superficial  forma- 
tions of  lymph,  adhe- 
sions, and  the  like.  The 
diagram  is  made  from 
what  may  be  seen  in 
the  growing  parts  of  the 
tadpole's  tail,  and  it  accords  with  what  Spallanzani  observed  of  the 
extension  of  vessels  into  the  substance  of  the  tail  when  being  reproduced 
after  excision.  Mr.  Travers  >  and  Mr.  Quekett  watched  the  same  pro- 
cess in  the  new  material  formed  for  the  filling  up  of  holes  made  m  he 
frog's  ,veb ;  and  the  same  is  indicated  in  the  specimens  illustrating  the 

.  On  Inflammation  and  ike  Healing  Process.    See,  also  on  a  similar  formation, 
Virchow  in  the  Whlrzhurg  VcrhamUungcn,  B.  I.  p.  301. 


Fig.  19. 
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repair  of  similar  wounds,  -which  are  in  the  College,  from  the  Museum 
of  the  late  Dr.  Todd  of  Brighton.  There  is,  I  think,  sufficierrt  reason 
to  suppose  that  it  is  the  principal  method  for  the  supply  of  bloodvessels 
to  any  granulations,  or  similar  new  productions.  For,  though  the  pro- 
cess in  granulations  or  in  lymph  cannot  be  exactly  watched  during  life, 
yet  every  appearance  after  death  is  consistent  with  the  belief  that  it  is 
the  same  as  has  been  traced  in  the  cases  I  have  cited,  and  I  have  never 
seen  any  indications  of  either  of  the  other  methods  of  development 
having  occurred. 

The  method  may  be  termed  that  by  out- growth  from  the  vessels 
already  formed.  Suppose  a  line  or  arch  of  capillaiy  vessel  passing 
below  the  edge  or  surface  of  a  part  to  which  new  material  has  been 
superadded  (Fig.  19).  The  vessel  will  first  present  a  dilatation  at  one 
point,  and  coincidently,  or  shortly  after,  at  another,  as  if  its  wall  yielded 
a  little  near  the  edge  or  surface.  The  slight  pouches  thus  formed 
gradually  extend,  as  blind  canals,  or  diverticula,  from  the  original 
vessel,  still  directing  their  course  towards  the  edge  or  surface  of  the 
new  material,  and  crowded  with  blood-corpuscles,  which  are  pushed 
into  them  from  the  main  stream.  Still  extending,  they  converge  ;  they 
meet ;  the  partition  wall  that  is  at  first  formed  by  the  meeting  of  their 
closed  ends  clears  away,  and  a  perfect  arched  tube  is  formed,  through 
which  the  blood,  diverging  from  the  main  or  former  stream,  and  then 
rejoining  it,  may  be  continuously  propelled.  Or  a  delicate  thread-like 
process  shoots  out  from  a  vessel,  which  becomes  connected  either  with 
corresponding  shoots  from  other  vessels,  or  with  processes  from  other 
cells.  These  fine  processes  widen  out,  become  tubular,  and  their  cavi- 
ties form  canals  continuous  with  that  of  their  parent  vessel.1 

In  this  way,  then,  are  the  simplest  bloodvessels  of  granulations  and 
the  like  out-growths  formed.    The  plan  on  which  they  are  arranged  is 
made  more  complex  by  the  similar  out-growths  of  branches  from  ad- 
jacent arches,  and  their  mutual  anastomoses  ;  but,  to  all  appearance, 
the  whole  process  is  one  of  out-growth  and  development  from  vessels 
already  formed.    And  I  beg  of  you  to  consider  the  wonder  of  such  a 
process  ;  how,  in  a  day,  a  hundred  or  more  of  such  loops  of  fine  mem- 
branous tube,  less  than  T^  of  an  inch  in  diameter,  can  be  upraised  ; 
not  by  any  mere  force  of  pressure,  though  with  all  the  regularity  of  the' 
simplest  mechanism,  but  each  by  a  living  growth  and  development  as 
orderly  and  exact  as  that  which  we  might  trace  in  the  part  most  essential 


1  Billroth,  <>i>.  ait. 
Id 
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to  the  continuance  of  life.  Observe,  that  no  force  so  simple  as  even  that 
of  mere  extension  or  assimilation  can  determine  such  a  result  as  this  : 
for,  to  achieve  the  construction  of  such.an  arch,  it  must  spring  with  due 
adjustment  from  two  determined  points,  and  then  its  flanks  must  be 
couimensurately  raised,  and  these,  as  with  mutual  attraction,  must  ap- 
proach and  meet  exactly  in  the  crown.  Nothing  could  accomplish  such 
a  result  but  forces  determining  the  concurrent  development  of  the  two 
out-growing  vessels. 

The  wonder  of  the  process  is,  perhaps,  in  some  degree  enhanced  by 
the  events  that  will  follow  what  may  seem  to  be  an  accident.  When 
the  new  vessel  has  begun  to  project,  it  sometimes  bursts,  and  the  diagram 

shows  what  then  will  hap- 
pen.   I  have  to  thank  Mr. 
Quekett  for  the  sketch, 
which  he  made  while  as- 
sisting Mr.  Travers  in  the 
examinations  already  cited. 
The  blood-corpuscles  that' 
issue  from   the  ruptured 
pouch  or  diverticulum  collect  in  an  uncertain  mass  within  the  tissue,  like  a 
mere  ecchymosis  ;  but,  before  long,  they  manifest  a  definite  direction, 
and  the  cluster  bends  towards  the  line  in  which  the  new  vessel  might 
have  formed,  and  thus  opens  into  the  other  portion  of  the  arch,  or  into 
some  adjacent  vessel.    For  this  mode  of  formation  from  vessels,  the 
name  of  channeling  seems  more  appropriate  than  that  of  out-growth ; 
for  it  appears  certain  that  the  blood-corpuscles  here  make  their  way  in 
the  parenchyma  of  the  tissue,  unconfiued  by  membranous  walls.  That 
they  do  so  in  a  definite  and  purposive  manner,  though  their  first  issue 
from  the  vessel  has  appeared  so  accidental,  may  be  due  to  the  fact  that 
in  the  more  regular  development  by  out-growth,  the  cells  of  the 
parenchyma  concur  with  the  extension  of  the  new  vessels,  by  clearing 
away  from  them  as  they  approach  ;  so  that,  even  before  the  out-growth, 
the  way  for  it  or  for  its  contents  (should  they  happen  to  escape)  is  in 
some  measure  determined.1 

'  Billroth  has  described  and  figured  (p.  16  PI.  i.  Fig.  21)  :m  appearance  very 
similar  to  than  recorded  in  the  text.  He  at  first  thought  that  it  was  simply  an  ex- 
travasation, but  further  consideration  has  led  him,  in  accordance  with  certain  views 
which  ho  entertains  respecting  the  mode  of  formation  of  blood-corpuscles  to  think  that 
lu  re,  perhaps,  a  now  free  formation  of  coloured  blood-corpuscles,  out  of  the  colourlesH 
shining  homogeneous  tttil  of  the  part  takes  place.  At  the  same  time  ho  confesses  the 
difficulty  of  understanding  how  they  go*  into  the  circulat  ion. 
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The  general  plan  of  arrangement  of  the  bloodvessels  in  granulations, 
represented  in  the  adjoining  sketch,  agrees  with  this  account  of  their 
development  by  out-growth.  Some  of  Sir  A.  Cooper's  preparations  in 
the  Museum  of  the  College1 
show  how  the  new  vessels  ex- 
tend from  the  parts  on  which 
the  granulations  lie,  in  lines 
directed  vertically  towards 
their  surface,  not  often  divid- 
ing, but  communicating  on 
their  way  by  frequent  trans- 
verse or  irregular  branches. 
Of  these  branches,  some  pro- 
bably represent  the  loops  or 
arches  successively  formed  in 
the  deepening  layer  of  granu- 
lation-cells, while  others  must 
be  formed  by  offshoots  from 
the  sides  and  other  parts  of  the  several  arches.  Near  the  surface  of 
the  granulations,  at  a  very  little  distance  below  the  outermost  layer  of 
the  cells,  the  vessels  communicate  much  more  frequently,  and  form 
their  loops  or  terminal  arches— arches  of  junction  between  the  out- 
going and  the  returning  streams  of  blood. 

On  the  same  plan  are  formed  the  vessels  of  the  walls  of  abscesses 
lined  with  granulations ;  but  ,here  (at  least  in  the  specimens  I  have 
been  able  to  examine)  the  vertical  vessels  are  not  so  long,  and  the 
whole  number  of  vessels  is  generally  greater.  I  believe  the  vessels  of 
granulating  ulcers  are  always  similarly  arranged ;  so  they  are  repre- 
sented by  Mr.  Listen*  in  a  common  ulcer ;  so  also,  Sir  A.  Cooper* 
described  them  in  granulations  from  an  ulcerated  scirrhous  cancer; 
and  I  have  found  the  same  general  plan  in  the  warty  ulceration  of  soot- 
cancer  on  the  scrotum. 

The  new  vessels  formed  in  granulations  possess  a  very  simple  struc- 
ture Their  walls  consist  of  a  thin  membrane  in  which  nuclei  are  im- 
bedded. Some  of  these  nuclei  are  arranged  longitudinally,  others 
transversely,  to  the  axis  of  the  vessels,  and  it  is  often  noticeable  that 

'  Nos.  19,  20,  356. 

2Medico-Chirurgical  Transactions,  xxiii.  p.  86 

'  Catalogue  of  the  Pathological  Museum  of  the  College,  i.  p.  m, 


m  2 


1.64 


FORMATION  OF  NliW  BLOOD  VKSSKLS. 


the  development  of  the  tissues  of  the  bloodvessels  makes  more  progress 
than  that  of  the  granulation-cells  which  they  subserve, 

Respecting  the  purpose  of  the  supply  of  blood  thus  sent  to  granula- 
tions, one  traces,  in  the  development  of  vessels,  a  series  of  facts  exactly 
answering  to  those  in  ordinary  embryonic  development.  Organisation 
makes  some  progress  before  ever  blood  comes  to  the  very  substance  of 

the  growing  part;  for  the  form 
of  cells  may  be  assumed  before 
the  granulations  become  vascu- 
lar. But,  for  their  continuous 
active  growth  and  development, 
fresh  material  from  blood,  and 
that  brought  close  to  them,  is 
essential.  For  this,  the  blood- 
vessels are  formed ;  and  their 
size  and  number  appear  always 
proportionate  to  the  volume  and 
rapidity  of  life  of  the  granula- 
tions. No  instance  would  show 
tlie  relation  of  blood  to  an  ac- 
tively growing  or  developing 
part  better  than  it  is  shown  in 


Fig.  25 


one  of  the  vascular  loops  of  a  granulation,  embedded,  as  the  sketch 
shows  it,  among  the  crowd  of  living  cells,  and  maintaining  their  contin- 
ual mutations.  Nor  is  it  in  any  case  plainer  than  in  that  of  granula- 
tions, that  the  supply  of  blood  in  a  part  is  proportionate  to  the  activity 
of  its  changes  and  not  to  its  mere  structural  development.  The 
vascular  loops  lie  embedded  among  the  simplest  primary  cells,  or,  when 
granulations  degenerate,  among  structures  of  yet  lower  organisation ; 
and  as  the  structures  are  developed,  and  connective  tissue  formed,  so 
the  bloodvessels  become  less  numerous,  till  the  whole  of  the  new  mate- 
rial assumes  the  paleness  and  low  vascularity  of  a  common  scar.1  But, 
though  the  quantity  of  bloodvessels  is  determined  by  the  state  of  the 
substance  they  supply,  the  development  of  their  tissues  has  no  such 
relation.    It  is  often  complete  while  the  granulation-cellB  are  rudimen- 


■  Billroth  (BeUr'dge  zur  Path.  Hist.)  describes  the  group  of  cells  situated  around  a] 
capillary  loop  on  a  granulating  surface,  ns  formed  by  the  proliferation,  by  division  ot 
the  nuclei,  of  the  adjacent  connective-tissue  corpuscles.  C.  0.  Weber  {Enimcklung  fb* 
Biters),  referring  to  Fig.  22  in  this  lecture,  states  that  the  delicate  cells  which  surround 
the  vascular  loops  of  a  granulating  surface  are  of  a  spindle-like  shape,  and  are  em- 
bedded in  a  thick  layer  of  growing  connective-tissue  nuclei. 
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fcal  and  remains  long  unchanged  when  they  are  degenerate.  The  fact 
may  be  regarded  as  evidence  of  the  formation  of  the  new  bloodvessels 
by  out-growth  from  the  older  ones ;  for  it  is  not  probable  that  well- 
developed  bloodvessels  and  ill-developed  granulation-cells  should  be 
formed  out  of  the  same  materials  at  the  same  time. 

Of  the  development  of  Nerves  in  granulations  I  know  nothing  ;  I 
have  never  been  able  to  see  any  in  either  granulations  or  cicatrices. 
The  exquisite  pain  sometimes  produced  by  touching  granulations 
would  indicate  the  presence  of  nerves  ;  but  it  would  be  more  satisfactory 
to  see  them;  for  the  force  of  contact,  or  the  change  that  it  produces, 
may  be  propagated  through  the  layer  of  granulations,  and  stimulate 
the  nerves  beneath  them,  as  contact  with  the  exterior  of  a  tooth  excites 
the  nerve-filaments  in  its  pulp.  The  sensibility  that  granulations  seem 
to  have  may,  therefore,  be  really  that  of  the  tissues  from  which  they 
spring. 

Lymphatics  do  not  exist  in  granulations.  Professor  Schroeder  van 
der  Kolk  has  demonstrated  them  in  false  membranes  by  mercurial  in- 
jections ; 1  but  in  a  letter  he  tells  me  that  they  cannot,  either  by  these 
or  by  any  other  means,  be  traced  'in  either  scars  or  granulations  ;  and, 
he  adds,  '  they  cannot  be  demonstrated  in  the  skin,  even  in  the  healthy 
state,  except  in  the  scrotum.' 

The  subject  of  suppuration  should  perhaps  be  considered  now  ;  but 
I  had  rather  defer  it  till  I  have  spoken  briefly  of  the  two  remaining 
modes  of  healing  open  wounds ;  those,  namely,  by  secondary  adhesion, 
and  by  scabbing. 

The  healing  by  secondary  adhesion,  or  union  of  granulations,  has 
been  long  and  often  observed  ;  yet  it  has  been  only  casually  described, 
and  having  never  been  distinguished  by  a  specific  name,  has  not 
received  that  attention  to  which  its  importance  in  practice  seems  to 
entitle  it.  It  occurs  wherever  surfaces  of  granulations,  formed  in  the 
manner  just  described,  well  developed,  but  not  yet  covered  with 
cuticle,  arc  brought  into  contact,  and  so  retained  at  rest.  As  often  as 
this  happens,  the  cells  of  which  the  surfaces  are  composed  adhere 
%ether;  vessels  passing  through  them  form  mutual  communications; 
and  the  surfaces,  before  separate,  are  connected;  out  of  the  two 


1  Lcspinnsso,  Be  Vasts  Novis  Pscudo-mcmbranarum,  Figs.  iii.  v. 


166 


HEALING  BY  SECONDARY  ADHESION. 


layers  of  granulations  one  is  formed,  which  pursues  the  normal  deve- 
lopment into  connective  tissue. 

In  all  its  principal  characters,  therefore,  the  process  of  secondary 
adhesion  is  like  that  adhesion  for  which,  to  mark  at  once  their  likeness 
and  their  differences,  I  have  suggested  the  term  of  primary.  In  the 
primary  adhesion,  the  granulation  cells,  placed  between  the  wounded 
and  bare  surfaces,  are  probably  formed  equally  and  coincidently  from 
both ;  and,  being  developed  in  the  same  manner  as  the  granulations  of 
which  I  have  spoken,  probably  receive  vessels  from  both  surfaces,  and 
so  become  the  medium  through  which  the  vessels  communicate  and 
combine  the  severed  parts.  In  the  process  of  secondary  adhesion,  the 
superficial  cells  on  the  surfaces  of  two  layers  of  granulations  are  placed 
together,  and  receiving  vessels  from  both  combine  them  into  one. 

Mr.  Hunter  observed  this  process,  and  says  of  it — '  Granulations 
have  the  disposition  to  unite  with  one  another  when  sound  or  healthy  ; 
the  great  intention  of  which  is  to  produce  the  union  of  parts,  somewhat 
similar  to  that  by  the  first  intention,  although  possibly  not  by  the  same 
means.'  And  '  I  have  seen  two  granulations  on  the  head — viz.  one 
from  the  dura  mater,  after  trepanning,  and  the  other  from  the  scalp — 
unite  over  the  bare  bone  which  was  between  them,  so  strongly  in 
twenty- four  hours,  that  they  required  some  force  to  separate  them,  and 
when  separated  they  bled.'  1 

In  illustration  of  this  process  he  put  up  a  preparation  2  which,  in 
his  MS.  Catalogue,  he  describes  as  '  granulations  under  the  skin  in 
an  abscess  in  the  leg,  which  were  opposed  by  others  on  the  muscles, 
and  which  were  to  unite.  Those  under  the  skin  only  are  saved  and 
folded  towards  each  other,  to  show  the  opposition  of  two  granulating 
surfaces.' 

There  are  several  circumstances  in  which  the  healing  by  secondary 
adhesion  should  be  attempted.  For  example,  in  a  case  of  ordinary 
amputation  of  the  thigh,  no  immediate  union  and  no  primary  adhesion 
took  place  after  the  operation,  and  the  whole  interior  of  the  stump  was 
granulating.  Had  it  been,  as  the  expression  is,  '  left  to  granulate,'  or 
'  to  fill  up  with  granulations,'  the  healing  process  would  have  occupied 
at  least  a  month  or  five  weeks  more,  and  would  have  greatly  exhausted 
the  patient,  already  weakened  by  disease.  But  Mr.  Stauley  ordered 
the  stump  to  bo  so  bandaged  that  the  opposite  surfaces  of  granulations 

'  Works,  iii.  p.  493. 

8  Pathological  Museum  of  the  Collcgo,  No.  27. 
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might  be  brought  into  close  contact :  they  united,  and  in  a  week  tbe 
healing  of  the  stump  was  nearly  perfected. 

In  all  such  cases,  and  I  need  not  say  that  they  are  very  frequent,  the 
healing  by  secondary  adhesion  may  be  attempted  without  danger,  and 
often  with  manifest  advantage. 

Ao-ain :  Mr.  Hunter  operated  for  hare-lip,  and  no  primary  adhesion 
of  the  cut  surfaces  ensued.  He  let  them  both  granulate :  then  brought 
the  granulations  together,  as  in  the  common  operation,  and  they  united 
and  healed  soundly. 

Or,  again:  Mr.  Skey,  some  time  ago,  operated  for  fissure  of  the  soft 
palate.  The  edge3  of  the  wound  sloughed  and  retracted,  and  the  case 
seemed  nearly  hopeless  ;  but  he  kept  in  the  sutures,  and  granulations 
sprang  up  from  the  edges  of  the  cleft,  after  the  separation  of  the 
sloughs ;  they  met  in  the  mid-space  of  the  cleft,  and  coalesced,  and 
formed  a  perfect  scar. 

Doubtless,  cases  like  these  are  of  no  rare  occurrence  ;  but  I  am 
induced  to  mention  them  as  illustrations  of  a  process  of  which  the  im- 
portance and  utility  are  not  generally  considered,  and  which  is  rarely 
applied  in  practice. 

In  applying  it  certain  conditions  are  essential  to  success  ;  especially 
that — 1st,  the  granulations  should  be  healthy,  not  inflamed,  or  profusely 
suppurating  or  degenerated,  as  those  in  sinuses  commonly  are  ;  2nclli/, 
the  contact  between  them  should  be  gentle  but  maintained;  and 
perhaps,  Srclly,  they  should  be  as  much  as  possible  of  equal  development 
and  age. 

The  healing  of  wounds  by  scabbing  may  be  regarded,  as  Mr.  Hunter1 
says,  as  the  natural  one,  for  it  requires  no  art.  It  is  the  method  by 
which  one  sees  nearly  all  open  wounds  healed  in  animals  ;  for  in  them, 
even  in  the  warm-blooded,  it  is  difficult  to  excite  free  suppuration  from 
the  surfaces  of  wounds ;  they  quickly  become  coated  with  a  scab, 
formed  of  the  fluids  that  ooze  from  them  and  entangle  dust  and  other 
foreign  bodies  ;  and  under  such  a  scab  the  scar  is  securely  formed. 

In  general,  the  scabbing  process  is  effected  by  some  substance 
which  is  effused  on  the  surface  of  the  wound,  dries  there  and  forms  a 
hard  and  nearly  impermeable  layer.  The  edges  of  this  substance 
adhere  over  those  of  the  wound,  so  as  to  form  for  it  a  sort  of  air-tight 
covering,  under  which  it  heals  without  suppuration,  and  with  the  for- 


1  War&s,  iii.  262. 
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mation  of  a  scar,  which  is  more  nearly  like  the  natural  parts  than  are 
scars  formed  in  wounds  that  remain  exposed  to  the  air,  and  which 
does  not,  like  them,  contract,  so  as  to  produce  deformity  of  the  parts 
about  it. 

The  scab  may  be  formed  of  either  dried  blood,  dried  lymph  and 
serum,  or  dried  purulent  fluid.  Instances  of  tho  healing  of  wounds 
under  dried  blood  are  not  rare.  It  is  especially  apt  to  occur  in  the 
cases  of  wounds  in  which  a  large  flat  surface  is  exposed,  as  after  the  re- 
moval of  the  breast  with  much  integument.  The  most  remarkable  case 
of  this  kind  is  recorded  by  Mr.  Wardrop.1  The  largest  wounded  sur- 
face he  ever  saw,  remaining  after  the  removal  of  a  diseased  breast, 
almost  entirely  healed  under  a  crust  of  blood,  which  remained  on  for 
more  than  thirty  days.2  But  the  most  common  examples  of  healing 
under  blood-scabs  are  in  small  wounds,  such  as  are  made  in  bleeding, 
or  more  rarely  in  some  compound  fractures.  The  excellent,  though  nearly 
obsolete,  practice  of  laying  on  such  wounds  a  pad  of  lint  soaked  in 
the  blood,  was  a  good  imitation  of  the  most  natural  process  of  their  re- 
pair. 

If  a  blood-scab  be  not  formed  over  a  wound,  or  if  such  an  one  have 
been  detached  after  being  formed,  then  at  once  a  scab  may  be  derived 
from  the  serum  and  lymph  that  ooze  from  the  surface  of  the  wound. 
Thus  it  is  commonly  with  wounds  in  animals  that  are  left  to  themselves, 
and  in  many  small  wide-open  wounds  in  our  own  case.  Thus,  also,  I 
imagine  the  best  healing  of  superficial  burns  and  scalds  is  effected,  when 
the  exposed  surface  is  covered  with  cotton  wool  or  other  substance, 
which,  as  the  oozing  fluids  become  entangled  with  it,  may  help  them 
to  form  a  scab. 

At  a  yet  later  period,  the  pus  produced  from  exposed  granulating 
wounds  may  concrete  on  them,  and  they  will  heal  under  it  excluded 
from  the  air.  Such  a  process  may  also  ensue  in  the  healing  of  ulcers, 
and  has  been  successfully  imitated  in  Mr.  Stafford's  plan  of  filling  deep 
ulcers  with  wax.3  In  any  case,  the  healing  process  is  probably  just  the 
same  as  that  under  scabs  of  blcod  or  serum ;  but  I  believe  it  has  not 
yet  been  exactly  determined  what  are  the  changes  that  ensue  in  the 
surface  beneath  the  scab.     So  far  as  one  can  discern  with  the  naked 

1  In  his  'Lectures  on  Surgery,'  iu  the  Lancet  for  1832-3,  ii. 

*  Mr.  Henry  Lee  tells  me  that  a. similar  case  has  occurred  in  his  practice.  An 
excellont  instance  of  healing  under  blood-scabs  is  also  relatod  by  Dr.  Macartney 
(Treatise  on  Inflammation,  p.  208). 

3  On  the  Treatment  of  the  Deep  and  Excavated  Ulcer.  1829. 
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eye,  the  wounded  surface  forms  only  a  thin  layer  of  cuticle  on  itself; 
no  o'raualatious,  no  new  connective  tissue,  appear  to  be  formed  :  the 
raw  surface  merely  skins  over,  and  it  seems  to  do  so  uniformly  and  nob 
by  the  progressive  formation  of  entiele  from  the  circumference  towards 
the  centre,  as  is  usual  in  open  wounds. 

The  healing  of  a  wound  by  scabbing  has  always  been  thought  a  de- 
sirable process  ;  and  when  one  sees  how  quickly,  by  means  of  this  pro- 
cess, wounds  in  animals  are  healed,  and  with  how  little  general  disturb- 
ance, one  may  well  wish  that  it  conld  be  systematically  adopted.  But 
to  this  there  seems  some  hindrance.     Many  surgeons  have  felt,  as  Mr. 
Hunter  did,  that  the  scabbing  process  should  be  permitted  much  oftener 
than  it  is,  in  the  cases  of  both  wounds  and  ulcers  ;  but  none  have  been 
able  to  lay  down  sufficient  rules  for  the  choice  of  the  cases  in  which  to 
permit  it.    Probably,  the  reason  of  this  is  that,  at  the  best,  in  the 
hnma,n  subject,  the  healing  by  scabbing  is  an  uncertain  process.  When 
the  scab  is  once  formed,  and  the  wound  covered  in,  it  is  necessary  that 
no  morbid  exudation  should  take  place.     Whenever,  therefore,  inflam- 
mation ensues  in  a  wound  or  sore  covered  with  a  scab,  the  inflammatory 
material,  collecting  under  the  scab,  produces  pain,  compresses  the 
wounded  surface,  or  forces  off  the  scab,  with  discomfort  to  the  patient 
and  retardation  of  the  healing.     I  suspect  that  the  many  instances  of 
disappointment  from  this  cause  have  led  to  the  general  neglect  of  the 
process  of  scabbing  in  the  treatment  of  wounds.     The  observance  of 
perfect  rest,  and  of  the  other  means  for  warding  off  inflammation,  will, 
however,  make  it  a  valuable  auxiliary  in  the  treatment  of  wounds, 
especially  of  large  superficial  ones :  in  the  treatment  of  small  wounds, 
collodion  appears  sufficient  to  accomplish  all  that  scahbing  would  do  ; 
and  in  deep  wounds,  fluid  is  too  apt  to  collect  under  the  scab.1 

Such  are  the  several  methods  of  healing  observed  after  wounds  of 
soft  parts  ;  and  in  connection  with  them,  two  subjects  remain  to  he  con- 
dered— namely,  the  process  of  suppuration,  and  that  of  the  perfecting 


si 

of  scars 


Reserving  until  a  future  Lecture  (XVI.)  the  consideration  of  the 

'  One  of  the  best  applications  of  Professor  Lister's  antiseptic  method  of  treating 
wounds  may  be  regarded  as  a  means  of  imitating  tho  healing  under  a  scab,  and  averting 
the  causes  which,  in  man,  too  generally  spoil  the  natural  process.  Tho  covering  of  a 
wound,  as  in  a  compound  fracture,  with  materials  soakod  in  solution  of  carbolic  acid 
excludes  all  tho  external  air,  or  at  least  those  organic  materials  in  it  that  would  be 
jJpmouB.  Thus  the  wound  is  rendered  practically  air-tight,  and  may  heal  without 
suppuration,  simply  scarring  over. 
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textural  changes  which  result  in  the  production  of  pun,  I  shall  at 
present  show  its  relations  to  the  healing  process,  and  the  points  of  re- 
semblanoe  and  difference  between  it  and  the  materials  of  which  granu- 
lations are  formed. 

Let  me  remind  you  that  the  formation  of  granulations  is  not  necess- 
arily attended  with  the  production  of  pus.  I  have  already  referred  to 
this  fact  in  speaking  of  the  formation  of  subcutaneous  granulations,  such 
as  are  sometimes  seen  on  the  end  of  bones  that  do  not  unite,  in  the  ordin- 
ary way,  after  simple  fractures.  Mr.  Hunter  also  expressly  describes 
these  cases ;  and  the  same  kind  of  granulations  without  suppuration 
may  be  sometimes  seen  springing  from  the  ulcerated  articular  sui  faces 
of  bones,  in  cases  of  diseased  joint  without  any  external  opening. 

However,  when  gramilations  are  formed  on  an  open  wound,  there 
is  always  suppuration — i.e.  an  opaque,  creamy,  yellowish- white  or 
greenish- white  fluid,  pus,  or  matter,  is  produced  on  the  surface  of  the 
granulations.  If  the  surface  be  allowed  to  dry,  the  pus  may  form  a 
scab  :  if  it  be  kept  moist,  fresh  quantities  of  pus  are  produced,  till  the 
surface  of  the  granulations  is  covered  with  the  new  cuticle.  Granula- 
tions that  are  skinned  over  no  longer  suppurate. 

The  essential  constituents  of  pus  are  cells,  and  the  liquid  (liquor 
puris)  in  which  they  are  suspended.  In  pus  produced  during  healthy 
granulation,  no  other  material  than  these  may  be  found.  But  often 
minute  clear  particles,  not  more  than  of  an  inch  in  diameter, 

are  mingled  with  the  pus-cells.  And,  when  the  process  deviates  from 
health,  we  find  not  only  variations  in  the  pus-cells,  but  multiform  mix- 
tures of  withered  cells,  molecular  and  fatty  matter,  free  or  escaped  and 
shrivelled  nuclei,  blood-corpuscles,  fragments  of  granular  substance 
like  shreds  of  fibrine,  and  other  materials.  All  these  indicate  defects  or 
diseases  of  pus,  corresponding  with  those  of  the  granulations  to  which 
I  have  already  referred. 

Pus-cells,  in  their  ordinary  state,  are  represented  in  the  following 

sketch. 

As  shown  at  A,  they  are  spherical  or  spheroidal,  or  even  discoid 
bodies  ;  the  differences  in  shape  depending  apparently  on  the  density  of 
the  fluid  suspending  them.  In  the  same  proportion  as  it  becomes  less 
dense,  they  tend  to  assume  the  more  perfectly  spherical  shape.  They  have 
a  uniform  nebulous  or  grumous  aspect;  distinct  granules,  more  or  less 
numerous,  are  commonly  seen  in  them  :  and  they  appear  more  darkly 
nebulous  and  more  granular  in  the  same  proportion  as  the  fluid  becomes 
more  dense.    Their  usual  diameter  is  from  ^Vtr  to  ToVtf  of  an  inch' 
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Sometimes  a  distinct,  circular,  dark-edged  nuclens  may  be  seen  in  the 
paler  corpuscles  ;  and,  more  rarely,  two  or  even  three  particles  like  a 
divided  nucleus. 

When,  as  in  the  corpuscles  B,  water  is  added  to  pus,  it  usually 
penetrates  the  cells,  expanding  them,  raising  up  a  distinct  fine  cell-wall, 


,   V  y  1   v  ' 

ABO 


Pig.  23. 


and  separating  or  diffusing  their  contents.  Sometimes  the  contents  are 
uniformly  dispersed  through  the  distended  cell,  which  thus  becomes 
more  lightly  nebulous,  or  appears  filled  with  a  nearly  clear  protoplasm 
in  which  the  minute  particles  vibrate  with  molecular  movement,  while 
in  or  near  the  centre  a  dark-edged  well-defined  nucleus  may  appear. 
Sometimes,  while  the  cell-wall  is  upraised,  the  whole  contents  of  the 
cell  subside  into  a  single  ill-defined  darkly  nebulous  mass,  which 
remains  attached  to  part  of  the  oell-wall,  looking  like  a  nucleus,  but 
differing  from  a  true  nucleus  in  the  characters  just  assigned,  as  well  as 
in  the  absence  of  the  two  or  three  shining  particles  like  nucleoli. 
Lastly,  a  few  pus- corpuscles  appear  unchanged  by  the  action  of  water  ; 
they  seem  to  be  merely  masses  of  soft  colourless  protoplasm,  having 
the  shape  and  appearance,  but  not  the  structure,  of  cells. 

When  dilute  acetic  acid  is  added  to  pus  (as  in  Pig.  23,  0),  it  pro- 
duces the  same  effects  as  water,  but  more  quickly  and  with  a  more  con- 
stant appearance  of  two,  three,  or  four  small  bodies  like  nuclei.  These 
bodies  are  remarkable,  though  far  from  characteristic,  features  of  pus- 
cells.  They  are  darkly  edged,  usually  flattened,  clear,  hour-glass  shaped, 
or  grouped,  as  if  formed  by  the  division  of  a  single  nucleus  ;  and  com- 
monly each  of  them  appears  darkly  shaded  at  its  centre.  When  the 
acetic  acid  has  been  too  little  diluted,  these  bodies  alone  may  be  at  first 
seen  :  for  the  cell- wall  and  the  rest  of  its  contents  may  be  rendered  so 
transparent  as  to  be  scarcely  visible. 

If  the  pus-cells  be  carefully  examined  in  their  living  state,  neither 
nucleus  nor  cell-wall  can  be  recognised,  but  the  cells  may  be  seen  to 
possess  the  power  of  spontaneous  movement,  and  pass  through  various 
changes  of  form.  They  may  send  forth  processes,  either  bhwri  or 
Cnread-hke,  which  they  can  again  withdraw  and  re-assume  the  Sphcr- 
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oidal  form,  and  in  this  manner  they  may  change  tlieir  place.'  But  tl 
power  of  spontaneous  movement  is  not  confined  to  pus-cells  :  it  1 
been  seen  also  in  the  white  blood-corpuscles,  lymph-corpuscles,  and  in 
deed  in  rudimentary  cell-forms  generally,  and  us  the  series  of  phenom- 
ena exhibited  correspond  very  closely  with  those  seen  in  Amoeba  and 
other  Rhizopods,  they  have  been  termed  '  amoeboid  movements.' 

Such  are  the  pus-cells  found  in  healthy  suppurating  wounds.  The 
liquor  puris  contains  albumen,  a  compound  called  pyine,  regarded  by 
Mulder  as  identical  with  tritoxide  of  protein,  occasionally  chondrin, 
glutin,  and  leucine,  abundant  fatty  matter,  and  inorganic  substances 
similar  to  those  dissolved  in  the  liquor  sanguinis. 

Pus  not  distinguishable  from  that  of  granulating  wounds  is  formed 
in  many  other  conditions ;  as  in  inflamed  serous  and  mucous  cavities, 
and  in  abscesses.  In  these  relations  it  will  be  considered  in  the  lectures 
on  Inflammation.  But  the  histories  of  all  cases  of  the  formation  of  pus 
concur,  with  that  of  suppurating  wounds,  to  the  conclusion  that  pus 
may  be  regarded  as  a  rudimental  substance  ill  developed  or  degenerate  ; 
as  a  substance  essentially  similar  to  the  materials  of  granulations,  or  to 
the  cells  of  inflammatory  lymph  ;  but  which  fails  of  being  developed 
like  them,  or,  after  having  been  developed  like  them  to  a  certain  stage, 
degenerates. 

To  illustrate  this  relation  between  the  pus  and  the  granulations  of 
healing  wounds,  I  may  state  that  the  last  fignre  was  copied  from 
sketches  that  I  made,  at  the  same  time,  of  some  granulation-cells  from 
the  walls  of  a  sinus,  and  some  pus-cells  from  a  healthily  granulating 
wound.  I  choose  those  sources  purposely,  that  I  might  be  able  to  com- 
pare ill-developed  granulation-cells  with  well-constructed  pus-cells  ;  and 
a  comparison  of  them  showed  that,  whether  as  seen  without  addition, 
or  as  changed  by  the  action  of  water  and  acetic  acid,  they  were  not  to 
be  distinguished  from  one  another.  Had  I  not  seen  the  vessels  in  the 
tissue  that  the  granulation- cells  formed,  I  might,  in  the  first  examina- 
tion, have  almost  thought  I  was  deceived  in  thinking  they  were  not 
pus-cells.  The  six  varieties  of  the  appearances  of  the  cells,  which  are 
represented,  might  have  been  taken  from  either  source  ;  so  might  some 
other  varieties :  but  these  may  suffice  to  show  the  apparent  identity  of 
structure  between  well-formed  pus-cells  and  ill-developed  or  degenerate 
granulation- cells,  such  as  are  found  in  the  walls  of  sinuses  and  the  like 

1  An  account  of  those  phenomona,  with  figures,  may  bo  seen  in  C.  0.  Weber's 
article,  p.  468,  already  quotod  ;  also  in  Dr.  Beale's  Urinary  Deposits,  p.  364, pi.  xxiii. 
London,  18G9. 
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half-morbid  structures.  I  do  not  mean  to  say,  generally,  that  granula- 
i  ion-cells  and  pus-cells  cannot  be  distinguished;  for  between  well-formed 
granulation-cells,  such  as  are  found  in  healing  wounds,  and  any  par- 
ticles that  are  usually  found  in  pus,  certain  distinctions  are  almost  al- 
ways manifest.  The  pus-cells  are  darker,  more  and  more  darkly, 
granular,  more  various  in  size,  and  more  various,  not  in  shape,  but  in 
apparent  structure,  more  often  containing  numerous  particles,  like 
fatty  molecules,  more  rarely  showing  a  nucleus  when  neither  water  nor 
acetic  acid  is  added,  and  much  more  commonly  showing  a  trijDartite  or 
ill-formed  nucleus  under  the  action  of  the  acid,  None,  however,  of 
these  characters  is  indicative  of  essential  difference ;  and  between  even 
the  widest  extremes  there  are  all  possible  gradations,  till  distinction  is 
impossible ;  so  that  when  yon  place,  as  I  have  often  done,  ill-developed 
or  degenerate  granufation- cells  on  one  side  of  the  microscope-field,  and 
pus-cells  on  the  other,  there  is  not  a  form  of  corpuscle  on  the  one  which 
is  not  repeated  on  the  other.  Degeneracies  and  diseases  of  pus-cells 
and  of  grannlation-cells — in  other  words,  such  morbid  changes  in  these 

morbid  products  as  I  referred  to  at  the  end  of  Lecture  IX.  result  in 

the  production  of  forms  that  cannot  be  distinguished,  and  that  may  be 
taken  as  evidences  of  a  common  orierin 

From  this,  one  cannot  but  conclude  that  the  cells  of  pus  from 
wounds  are  iU  developed  or  degenerate  granulation- cells.  Some  of 
them  may  be  degenerate— i.e.  they  may  have  been,  as  granulation-cells, 
attached  for  a  time  to  the  surface  of  the  granulation-layer,  and  having 
lived  their  time,  may,  in  ordinary  course,  have  been  detached  and  shed, 
as  epithelial  cells  are  from  healthy  surfaces.  They  may  be  thus  detached 
after  more  or  less  degeneration,  and  hence  may  result  some  of  the  modi- 
fications that  they  present.  But  some  pus-cells,  I  imagine  (at  least  in 
the  healing  of  wounds),  may  be  ill-developed  ;  that  is,  imperfectly 
formed  of  the  granulation  material,  which,  being  exposed  to  the  air  or 
being  too  remote  from  the  supply  of  blood,  cannot  attain  its  clue  develop- 
ment, and,  in  an  imperfectly  developed  state,  is  soon  cast  off. 

The  many  characters  of  imperfection  or  of  degeneracy  that  pus-cells 
show,  accord  with  this  view:  such  as  the  general  imperfection  of  their 
nuclei:  the  frequent  abundance  of  fatty-looking  granules  in  them  ;  the 
large  quantity  of  fatty  matter  that  analysis  detects  in  pus  •  and  the 
limitation  of  the  cells  to  certain  forms,  beyond  which  they  Ire  never 
ton 1 1 (1  developed ,  though  none  of  these  forms  is  more  highly  organised 
k»u  that  of  the  youngest  or  most  rudimental  granulation-cell 

A  further  confirmation  of  ll,c  opinion  that  pns-eells  ,re  ill-developed 
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or  dogenerate  graimlaticm-cclls  is  furnished  in  the  cases,  to  which  I 
shall  hereafter  refer,  in  which  pus-cells  are  produced  after,  or  to  gether 
with,  inflammatory  lymph-cells ;  as  in  abscesses,  inflamed  membranes, 
and  the  like.  Now  such  lymph-cells  are  not  distinguishable  in  apparent 
structure  from  granulation-cells,  and  like  these  they  may  show  every 
gradation  of  form  to  that  of  the  pus-cell. 

But  it  is  not  only  in  the  cells  that  we  may  trace  this  appearanoe  of 
the  degeneracy  or  incomplete  development  of  pus.  It  is  equally  shown 
in  the  fluid  part,  or  liquor  puris,  which,  unlike  the  intercellular  substance 
of  granulations  and  inflammatory  lymph,  is  incapable  of  organisation 
even  when,  by  evaporation  or  partial  absorption,  it  assumes  the  solid 
form.  The  liquor  puris  answers,  in  its  relations  to  the  cells,  to  the 
solid  and  organisable  intercellular  substance  of  granulations ;  and  as  un- 
due liquidity  is  among  the  most  decided  marks  of  ill-formed  pus,  so  the 
abundance  of  the  blastema,  in  proportion  to  the  cells,  is  one  of  the  best 
signs  that  granulations  are  capable  of  quick  development. 

These  considerations  may  suggest,  in  some  cases,  the  imperfection 
of  the  liquor  puris  ;  and  an  observation,  which  any  one  may  easily 
make,  seems  to  indicate  that  it  may,  in  other  cases,  be  the  product  of 
the  degeneration  and  liquefaction,  of  the  solid  blastema,  as  the  pus-cells 
are,  in  the  same  cases,  of  the  granulation-cells  or  inflammatory  lymph- 
cells  imbedded  in  it.  If  the  formation  of  abscesses  be  watched,  one  may 
see  on  one  day,  a  large  solid  and  inflamed  swelling,  firm  and  almost  un- 
yielding, giving  no  indication  of  containing  any  collection  of  fluid  ;  but 
next  day  one  may  detect  in  the  same  swelling  the  signs  of  suppuration  ; 
the  border  may  feel  as  firm  as  before,  but  all  the  centre  and  the  surface 
may  be  occupied  with  an  ounce  or  more  of  pus.  And  observe,  this 
cbange  from  the  solid  to  the  liquid  state  may  have  ensued  without  any 
increase  of  swelling.  Such  an  increase  must  have  occurred  had  the 
pus  been  secreted  in  a  fluid  state  into  the  centre  of  the  solid  mass  ;  and 
the  changes  cannot,  I  think,  be  explained  except  on  the  admission  that 
the  inflammatory  product,  which  was  infiltrated  through  the  tissue  in 
a  solid  form,  has  been  liquefied  :  its  cells  degenerating  into  pus-cells,  its 
blastema  into  liquor  puris.1 

1  Such  a  liquefaction  is  not  that  assumed  in  the  older  doctrines,  which  held  that 
pus  was  partly  formed  of  the  dissolved  materials  of  the  original  tissues.  The  original 
tissues  doubtless  remain,  unless  partially  absorbed  ;  yet  there  appears  to  be  thus  much 
of  liquefaction  in  the  formation  of  an  abscess,  that  part  of  the  inflammatory  product, 
first  formed  as  a  soft  solid,  degonorates  and  becomos  fluid. 
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Let  us  now  consider  the  case  of  a  wound  completely  healed,  and  the 
scar  that  occupies  its  place. 

It  is  hard  to  describe  in  general  terms  the  characters  of  scars,  vary- 
ing as  they  do  in  accordance  with  the  peculiar  positions,  and  forms,  and 
modes  of  healing  of  wounds.  But  two  things  may  be  constantly 
observed  in  them  :  namely,  their  contraction,  and  the  gradual  perfect- 
ing of  their  tissues. 

A  process  of  contraction  is  always  associated  with  the  development 
of  granulations.  Mr.  Hunter  has  minutely  described  it,  and  preserved 
several  specimens  to  illustrate  it :  among  which  are  two  stumps,1  in 
which  its  occuiTence  is  proved  by  the  small  size  of  the  scars  in  com- 
parison with  that  of  the  granulating  surfaces  which  existed  before  them. 
This  healing  of  stumps,  especially  after  circular  amputations,  will  al- 
ways show  the  contraction  of  the  granulations,  even  before  the  cicatrix 
is  formed  ;  for  one  sees  the  healthy  skin  drawn  in  and  puckered  over 
the  end  of  the  stump  before  any  cuticle  is  formed  on  the  granulations, 
except  perhaps  on  the  very  margin.  And  many  injuries,  but  especially 
burns,  show  the  contraction  of  the  scar  continuing  long  after  the  ap- 
parent healing  is  completed. 

To  what  may  we  ascribe  this  contraction  of  both  the  granulations 
and  the  scars  ?  It  has  been  regarded  as  the  result  of  some  vital  power 
of  contraction ;  and  possibly  it  may  be  so  in  some  measure.  Tet,  on 
the  whole,  it  seems  rather  to  be  the  necessary  mechanical  effect  of  the 
changes  of  form  and  construction  that  the  parts  undergo.  The  same 
change  ensues  in  the  organisation  of  inflammatory  products— as,  e.°\, 
in  false  membranes,  indurations,  thickenings  of  parts,  and  the  like. 

Now,  in  all  these  cases,  the  form  of  the  cell,  while  elongating  into  a 
fusiform  body,  is  so  changed  that  it  will  occupy  less  space.  The  whole 
mass  of  the  developing  cells  become  more  closely  packed,  and  the  tissue 
that  they  form  becomes  much  drier ;  with  this  also,  there  is  much 
diminution  of  vascularity.  Thus,  there  results  a  considerable  decrease 
of  bulk  m  the  new  tissue  as  it  develops  itself;  and  this  decrease,  bo- 
gmning  with  the  development  of  the  granulation-cells,  continues  in  the 
scar,  and,  I  think,  sufficiently  accounts  for  the  contraction  of  both, 
without  referring  to  any  vital  power. 

The  force  with  which  the  contraction  is  accomplished  is  often  enor- 
mous. One  sees  its  result  in  the  horrible  deformities  that  follow  the 
healing  of  severe  burns.    Deep  scarred  and  seamed  depressions  even  of 


1  Nos.  28  ami  2!)  in  fche  Museum  of  fcho  College. 
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the  bones,  may  be  produced  by  the  contraction  of  granulations  and 
scars  over  them.  The  whole  process  shows  the  error  o'f  such  expressions 
as 'filling  up  with  granulations,'  commonly  applied  to  deep  healing 
wounds,  as  if  granulations,  increased  in  thickness  till  they  attained  the 
level  of  the  upper  margins  of  deep  hollows.  The  truth  is,  that,  even 
in  the  deepest  open  wounds,  the  granulation-layer  is,  as  usual,  from  one 
to  three  lines  thick  ;  and  that,  when  such  a  wound  grows  shallower  in 
healing,  it  is  not  by  the  rising  of  the  granulations,  but  by  the  lowering 
of  its  margins.  The  granulations  and  the  scars  of  deep  open  wounds 
remain  alike  thin  and  depressed. 

The  improvement  and  perfecting  of  the  tissue  of  the  scar  is,  again, 
a  very  slow  process.  It  is  often  thought  remarkable  that  nerves  and 
some  of  the  higher  tissues  should  require  so  long  time  for  their  repair ; 
but  scarcely  less  is  necessary  for  the  perfecting  of  a  common  scar. 
The  principal  changes  by  which  it  is  accomplished  include  the  removal 
of  all  the  rudimental  textures,  the  formation  of  elastic  tissue,  the 
improvement  of  the  fibrous  or  fibro- cellular  tissue,  and  of  the  new 
cuticle,  till  they  are  almost  exactly  like  those  of  natural  formation ; 
and  the  gradual  loosening  of  the  scar,  so  that  it  may  move  easily  on 
the  adjacent  parts.  The  scar  also  becomes  paler  and  more  shining 
than  the  surrounding  unaffected  skin,  for  the  numerous  vessels,  which 
the  granulating  surface  possessed,  gradually  disappear,  and  are,  for  the 
most  part,  converted  into  fibrous  cords. 

All  these  changes  are  very  slowly  accomplished.  One  sees  their 
effects,  it  may  be,  only  after  the  many  years  in  which,  as  it  is  said,  the 
scars  of  childhood  gradually  wear  out;  i.e.,  in  which  the  new-formed 
tissues  gradually  .acquire  the  exact  similitude  of  the  old  ones.  Thus, 
the  remains  of  the  rudimental  connective  tissue,  imperfectly  developed, 
may  be  found  in  apparently  healthy  scars  of  ten  months'  duration. 
After  second  operations,  in  which  the  scar  of  some  former  wound  was 
removed,  I  have  still  found  imperfectly-developed  granulation-cells  in 
the  tissue  of  a  scar.  Elastic  tissue  also,  I  think,  is  not  commonly 
formed  in  the  first  construction  of  a  scar,  but  appears  in  it  sometimes 
as  much  as  twelve  months  after  its  first  formation,  and  then  gives  it  the 
common  structure  of  the  mixed  white  fibrous  and  yellow  elastic  tissues 
which  exist  in  the  cutis. 

But  an  occurrence  which  may  appear  more  singular  than  this  slow 
perfecting  of  tissues,  is,  in  all  good  scars,  as  they  are  called,  that 
gradual  loosening  of  (lie  tissue  which  at  first  unites  ihescarto  all 
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the  adjacent  parts.  Thus,  in  such  a  wound  as  is  made  for  tying  a 
deep  artery,  or  in  lithotomy,  at  first  the  new  tissue,  the  tissue  of  the 
scar,  extends  down  to  the  bottom  of  the  wound,  equally  dense  in  all 
parts,  and  fastening  the  skin  to  the  parts  at  the  very  deepest  portion 
of  the  wound.  But  after  a  time  this  clears  up.  The  tissue  of  the  scar 
in  the  skin  becomes  more  compact  and  more  elastic  ;  but  that  beneath 
it  becomes  looser  and  more  like  natural  connective  tissue,  and  the 
morbid  adhesions  of  one  part  to  another  are  freed.  So,  after  injuries 
or  diseases,  followed  by  scars  about  joints,  the  stiffness  depending  on 
the  adhesion  of  the  scar  to  the  deeper  tissues  gradually  decreases ;  and 
so,  in  like  manner,  the  scars  of  burns  often  become  gradually  and  of 
themselves  more  pliant,  and  the  parts  which  they  held  become  more 
freely  movable,  though  sometimes  scarcely  seeming  to  change  for  a 
year  after  the  first  healing  of  the  injury. 

Now,  in  all  this  gradual  return  of  tissues  to  the  healthy  state,  we 
may  trace,  I  think,  a  visible  illustration  of  the  recovery  from'  the 
minute  changes  of  disease.  In  all  there  is  a  gradual  approach  of  the 
new  particles  that  are  successively  produced  to  a  nearer  conformity 
with  the  specific  character  of  the  parts  they  should  replace,  till  repair 
becomes  almost  reproduction.  And  how,  let  me  ask,  can  all  this  be 
reconciled  with  any  theory  of  assimilation  ?  How  can  assimilation 
alter  the  characters  of  a  scar?  how  make  one  part  of  it  assume 
one  character,  and  another  part  a  character  quite  different,  till  at 
ength,  that  which  looked  homogeneous,  as  a  mass  of  new-formed 
tissue,  acquires  in  separate  parts  the  characters  of  the  several  tissues  in 
whose  place  it  lies,  and  whose  office  it  is  destined,  though  still  defec- 
tively,  to  discharge  ? 
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LECTURE  XI. 
TH12    REPAIR   OF  FRACTURES. 


The  necessity,  which  I  have  felt  in  the  preceding  lectures,  of  describ- 
ing the  healing  process  as  it  is  observed  in  a  few  typical  examples, 
is  increased  when  I  come  to  the  consideration  of  the  repair  of  fractures. 
A  volume  would  not  suffice  for  all  that  could  be  said  of  it ;  for  there 
are  no  examples  of  the  reparative  process  which  present  so  many  features 
of  interest  as  this  does,  whether  we  consider  its  practical  importance,  or 
the  wide  held  which  it  offers  alike  for  the  science  and  for  the  art  of  sur- 
gery, or  the  abundant  illustrations  of  the  general  principles  of  recovery 
from  injury  which  are  present  in  every  stage  of  the  process,  or  the  perfect 
evidences  of  design  which  it  displays-of  design  that  seems  unlimited 
in  the  variety  and  point  with  which  it  is  adapted  to  all  the  possible 
diversities  of  accident.    To  consider  the  repair  of  fractures  completely, 
in  any  of  these  views,  would  be  far  beyond  my  purpose,  and  farther 
beyond  my  ability.    I  shall  therefore  limit  myself  almost  entirely  to  an 
account  of  the  repair  of  the  simple  fractures  of  long  bones.    What  is 
true  of  this  will  be  so  nearly  true  of  the  repairs  of  other  fractures  that 
a  few  words  may  suffice  in  reference  to  the  chief  modifications  of  the 
process  in  them.     Moreover,  I  shall  in  general  describe  only  what 
occurs  in  the  adult  human  subject. 

The  injury  inflicted  in  the  fracture  of  a  long  bone  is  rarely  limited 
to  the  bone.  The  two  or  more  fragments,  driven  in  opposite  direc- 
tions penetrate  the  adjacent  tissues,  wounding  and  bruising  them,  and 
living  rise  to  bleeding  of  various  amount.  Provided  all  these  juries 
1  subcutaneous,  and  the  air  has  no  access  to  the  damaged  pari  s,  heir 
"pair  is  perfectly,  though  slowly,  effected.  It  is  not  unfrequent,  » 
cut  fractures,  "to  find  portions  of  muscle  or  other  so  parts  com 
pletely  crushed  by  the  bones,  or  even,  in  minute  fragments  enc osed m 
LreparaTve  Serial  or  the  inflammatory  products;  and  yet,  when 
imilar  fractures  a,  sammed  a  year  or  more  after  thexr  occurrence, 
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the  tissues  round  the  bone  appear  quite  normal  in  their  structure, 
however  disturbed  they  may  be  in  their  relations. 

The  periosteum  is  rarely  much  damaged  in  fractures  of  long  bones. 
It  is  seldom  stripped  off  the  broken  ends.  Commonly,  it  is  cleanly 
rent  across  at  the  same  level  as  the  bone  is  broken  at,  and  maintains 
its  close  union,  having  only  its  fibres  somewhat  frayed  or  pulled  from 
their  natural  direction.  Sometimes,  indeed,  it  remains  entire,  even  in 
extensive  fractures ;  and  in  this  case,  thickening,  it  contributes  to  the 
security  of  the  repair  of  the  injury. 

The  extravasation  of  blood  and  of  blood-stained  fluid  about  frac- 
tures is  not  only  uncertain  in  amount,  but  unequal  in  the  several  tissues. 
Its  abundance  in  the  subcutaneous  tissue  is  often  so  remarkable  as  to 
be  among  the  useful  signs  for  diagnosis  in  cases  of  doubtful  fracture 
near  joints ;  but  in  the  deeper  soft  tissues  less  is  shed  ;  and,  commonly, 
in  the  periosteum,  near  the  broken  ends  of  the  bone,  only  a  few  spots 
of  blood  and  a  little  serous  fluid  are  seen.  I  have  already  spoken 
(p.  137)  of  the  manner  in  which  the  extravasated  blood  is  disposed  of; 
and  since  it  rarely  appears  to  take  part  in  the  reparative  process,  I 
shall  make  no  further  mention  of  it. 

Some  days  elapse,  after  a  fracture,  before  any  clear  marks  of  a 
reparative  process  can  be  found.  An  early  consequence  of  the  injury 
appears  to  be  the  production  of  a  small  quantity  of  inflammatory 
lymph  ;  so  that  the  fibro- cellular  tissue  and  the  periosteum  in  and  near 
the  seat  of  injury  appear  more  succulent  than  is  natural,  being  in- 
filtrated with  a  serous  looking  fluid,  in  which  are  cells  like  those  of 
granulations  or  lymph. 

In  bad  cases  this  may  increase,  and  add  to  the  swelling  that  is  often 
seen  to  augment  in  the  second  or  some  later  day;  but,  in  better 
instances  of  repair,  and  when  the  parts,  even  though  much  injured, 
are  kept  at  rest,  I  think  the  production  of  inflammatory  lymph  usuaUy 
ceases  after  the  second  or  third  day,  and  that  then  some  days  pass 
before  the  proper  reparative  material  is  produced.  The  state  of  the 
injured  parts  during  this  period  of  calm,  or  of  incubation,  is  probably 
like  that  observed  in  wounds  of  soft  parts  (p.  153).  Its  duration  is 
uncertain,  but  I  think,  in  the  adult,  is  rarely  less  than  one  week  or 
more  than  two. 

In  this  long  period  of  inaction  we  find  the  first  contrast  between 
the  repairs  of  fractures  in  man,  and  in  the  animals  that  have  been  used 
for  experimental  inquiry  into  the  process,  as  dogs,  rabbits,  pigeons, 
and  others.    In  any  of  these,  an  abundant,  reparative  material  will  be 

N  2 


180 


REPAIR  OF  FRACTURES. 


produced,  and  organised  into  cartilage  or  bone,  in  a  time  little  longer 
than  elapses  before  the  first  commencement  of  the  process  in  a  man.1 
We  cannot,  therefore,  from  the  rapidity  of  repair  in  the  lower  animals, 
form  any  just  calculation  of  its  rate  of  progress  in  ourselves. 

The  proper  reparative  process,  commencing  after  this  period  of  rest, 
may  usually  be  divided  into  two  chief  parts  ;  namely,  the  process  of 
uniting  tbe  fragments,  and  that  of  shaping  or  modelling  them  and  their 
combining  substance.  The  uniting  and  the  modelling  parts  of  the  pro- 
cess are  so  different  in  nature  and  in  time,  that  they  may  well  be 
considered  separately.  They  are  comparable  with  the  forming  and  the 
subsequent  perfecting  of  the  scars  of  wounded  soft  parts ;  and  in  the 
union  of  fractures,  even  more  evidently  than  in  any  other  instance  of 
repair,  we  may  note  how  safety  is  first  provided  for,  then  symmetry  ; 
how  the  welfare  of  the  individual  is  first  secured,  and  then  the  confor- 
mity of  the  repaired  part  to  the  typical  or  specific  form ;  for  the  model- 
ling scarcely  begins  before  the  uniting  is  completed. 

The  union  of  fractures  is  commonly  effected  by  the  organisation  of 
new  material  connecting  the  fragments.  Sometimes,  indeed,  immediate 
union  occurs.  When  portions  of  bone  are  placed  and  held  in  exact 
apposition,  they  may  be  united  without  any  new  material  being  formed 
for  their  connection;  a  continuity  of  tissues  being  restored,  as  in  the 
cases  of  healing  by  immediate  union  of  soft  parts.  But  this  is  rare,  and 
has  not  yet  been  sufficiently  studied. 

The  material  produced  for  the  more  usual  method  of  repair  of 
simple  fractures— the  Callus,  as  it  is  called  when  it  has  become' firm  or 
hard— is,  I  think,  in  the  first  instance,  not  visibly  different  from  the 
material  formed  for  the  repair  of  other  subcutaneous  injuries.  Its  pe- 
culiarity is  shown  in  the  direction  and  end  of  its  development ;  and,  in 
this  respect,  the  repair  of  fractures  supplies  an  extreme  case  of  the 
variety  of  ways  through  which  the  same  end  of  development  may  be 
attained.  Both  the  medullary  tissue  and  the  periosteum  of  the  fractured 
bone  take  a  part  in  its  formation,  but  more  especially  the  latter,  the 
deeper  layers  of  which,  lying  next  the  bone,  seem  to  be  more  particu- 
larly concerned  in  the  production  of  new  osseous  tissue.2 

1  See  Nos.  418,  419,  420,  in  the  Museum  of  the  College ;  and  Series  iii.,  Nos.  69, 
70,  71,  etc.,  in  that  of  St.  Bartholomew's.  _ 

■  The  share  which  the  periosteum  takes  in  the  production  of  new  bone  was  mdjeatod 
by  Du  Hamol,  and  experimentally  proved  many  years  ago  by  Mr  Syme.  Of  late 
vLs.Flourens,  Oilier,  Domarquay,  and  others,  have  corroborated  .these  J^g"""* 
L  many  remarkable  instances.  In  cases  of  necrosis,  more  .special  y  ,n  child™,  the 
whole  length  Of  the  shaft  of  a  long  bone,  between  its  terminal  epiphyses,  may  be  re- 
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In  its  first  production  the  reparative  material  is  a  diuily-shaded  or 
granular  substance,  or  perhaps,  at  a  later  period,  it  is  ruddy,  elastic, 
moderately  firm,  and  succulent,  like  firm  granulation-substance.  Of 
the  manner  in  which  it  is  placed,  in  the  space  and  in  the  tissues  around 
or  between  the  fragments  to  be  connected,  I  will  speak  presently.  At 
first  it  has  none  of  the  firmness  belonging  to  the  'callus  ; '  this,  however, 
it  soon  attains,  as  it  makes  progress  towards  being  transformed  into 
bone.  Its  ossification,  as  I  have  said,  may  be  accomplished  through 
several  transitional  forms  of  tissue,  which  might  be  distinguished 
as  so  many  varieties  of  callus,  if  the  term  be  worth  retaining.  It  may 
become,  before  ossifying,  either  fibrous  or  cartilaginous,  or  may  assume 
a  structure  intermediate  between  these  ;  and,  in  either  of  these  cases, 
ossification  may  ensue  when  the  previous  tissue  is  yet  in  a  rudimental 
.state,  or  may  be  delayed  till  the  complete  fibrous  or  cartilaginous  struc- 
ture is  first  achieved. 

I  cannot  tell  the  conditions  which  will  determine,  in  each  case,  the 
route  of  development  towards  bone  that  the  reparative  material  will 
take  ;  nor  in  what  measure  the  differences  that  may  be  observed  are  to 
be  ascribed  to  the  seat  or  nature  of  the  injury,  or  to  the  condition  of 
the  patient.  All  these  things  have  yet  to  be  determined  ;  and  I  believe 
that  years  of  patient  and  well  directed  investigation  will  be  requisite 
for  them.  I  can  do  little  more  than  point  out  the  modes  in  which  the 
ossification  may  be  accomplished. 

And,  first,  it  may  be  accomplished  through  perfect  fibrous  tissue. 
Thus  I  found  it  in  a  case  of  fracture  of  the  lower  part  of  the  femur 
after  six  weeks,  and  in  a  fracture  of  the  radius  after  about  nine  weeks; 
thus,  too,  I  think,  whatever  new  bone  is  formed  after  fractures  of  the 
skull  is  developed ;  and  thus  one  may  find,  in  the  neighbourhood  of 
fractures  and  other  injuries  of  bone,  ossifications  of  interosseous 
fibrous  membranes,  and  of  the  tissue  of  the  periosteum,  or  just  external 
to  it.1 

But,  secondly,  the  new  bone  may  be  formed  by  ossification  of  the 
fibrous  tissue  in  a  rudimental  state,  as  when  granulations  or  inflamma- 
tory products  ossify.    The  process  may  be  often  seen  in  the  union  of 

stored  if  the  periosteum  be  preserved.  But  in  these;  and  other  cases  of  extensive 
reparation  of  bone,  it  is  probable  that  not  merely  the  periosteum,  but  the  connective 
Ussue  generally  around  the  seat  of  repair,  may  assist  in  the  reproduction  of  the  new 
osseous  tissue. 

'  The  thin  plate  of  bone  which  closes  in  the  exposed  medullary  canal  of  the  end  of  a 
iractured  long  bone,  where  one  fragment  overlaps  another,  will  usually   I  Ibinl- 
prosont  a  good  example  of  ossification  of  fibrous  tissue 
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compound  fractures,  or  of  simple  ones  when  much  inflammatiou  has 
been  excited.  But,  best  of  all,  though  here  only  for  illustration  of 
what  may  occur  in  fractures,  ossification  in  granulations  may  be  ob- 
served, when  bone  is  formed  in  the  mushroom-shaped  mass  of  granula- 
tions that  is  protruded  through  the  medullary  canal  of  a  bone  sawn 
across  in  an  amputation.1  In  all  these  cases  there  appears  to  be  a 
direct  transformation  into  bone,  without  the  intervention  of  either 
cartilage  or  perfect  fibrous  tissue. 

The  ossification  of  nucleated  blastema  or  protoplasm,  suchasl'have 
described  as  a  ruclimental  form  of  fibrous  tissue,  may  also  be  seen  in 
simple  fractures  ;  and  my  impression  is,  that  it  is  an  ordinary  mode  of 
ossification  in  simple  fractures  of  adult  long  bones  that  unite  well  and 
quickly.  In  such  a  case,  in  a  fracture  of  the  tibia  of  fire  weeks'  date, 
I  found,  in  long-continued  examinations,  that  the  bone  is  formed  with- 
out any  intermediate  state  of  cartilage  ;  a  finely  and  very  closely  granu- 
lar osseous  deposit  taking  place  in  the  blastema,  and  gradually  accumu- 
lating so  as  to  form  the  delicate  yet  dense  lamellae  of  fine  cancellous 
tissue.  The  nuclei  of  the  blastema  appeared  to  be  enclosed  in  the  new- 
forming  bone,  and  I  thought  I  could  trace  that  they  became  the  bone- 
corpuscles  ;  but  I  could  not  be  sure  of  this.  Yet  the  belief  is  justified 
by  the  opinion  now  generally  entertained  that,  in  the  normal  develop- 
ment of  bone  out  of  fibrous  membrane,  the  cells  of  the  connective  tissue 
become  the  corpuscles  of  the  bone. 

Thus,  the  new  material  produced  for  the  repair  of  fractures  may  be 
ossified  through  an  intermediate  fibrous  stage.  In  other  instances  it 
may  pass  through  a  cartilaginous  stage.  In  animals,  perfect  cartilage, 
with  its  characteristic  homogeneous  intercellular  substance,  its  cells, 
and  all  the  characters  of  pure  foetal  cartilage,  may  be  produced. 
Through  the  ossification  of  such  cartilage,  Miescher*  and  Voetsch,5  and 
others,  describe  the  repair  of  fractures  as  accomplished  in  dogs,  pigeons, 
and  other  animals ;  and  A.  Wagner4  has  noticed,  in  his  experiments  on 
the  resection  of  bones  in  rabbits  and  pigeons,  a  process  of  repair  of  a 
closely  corresponding  nature.  I  have  not  yet  found  the  very  same  pro- 
cess  in  the  human  subject ;  but  I  shquld  think  it  would  occur  in 
favourable  instances  of  simple  fracture  in  children.    In  youths  and 

1  College  Musoum,  Nos.  552,  553.    ., 

2  Be  bijlammatione  Otssium,  1836. 

3  Die  Hcilunq  dcr  Knochenhrilchc,  1817.  t 

«  Essay  translated  for  tho  New  Syd.  Soc,  1859.  The  statements  >n  the  text  are  also 
confirmed  generally  by  Wodl  in  his  Pathological  Histology. 
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adults,  I  have  found  only  varieties  of  fibrous  cartilage  ;  and  these  Lave 
presented  numerous  gradations  from  the  fibrous  towards  the  perfect 
cartilaginous  structure.  In  different  specimens,  or  sometimes  even  in 
different  parts  of  the  same,  the  reparative  material  has  displayed,  in 
one,  fibrous  tissue,  with  a  few  imbedded  corpuscles,  like  the  large  nearly 
round  nuclei  of  cartilage-cells  ;  in  another,  a  less  appearance  of  fibrous 
structure,  with  more  abundant  nucleated  cells,  having  all  the  characters 
of  true  cartilage- cells  ;  and  in  a  third,  a  yet  more  nearly  perfect  car- 
tilage.1 

Through  any  of  these  structures  the  reparative  new  bone  may  be 
formed.  It  may  be  formed,  first,  where  the  reparative  material  is  in 
contact  with  the  old  bone,  and  thence  extending,  it  may  seem  as  if  it 
grew  from  the  old  bone  ;  or  it  may  be  formed  in  the  new  material,  in 
detached  centres  of  ossification,  from  which  it  may  extend  through  the 
intervening  tissues,  and  connect  itself  with  the  old  bone.  (See  Figs. 
24  and  25.) 

The  new  bone,  through  whatever  mode  it  is  formed,  appears  to  ac- 
quire quickly  its  proper  microscopic  characters.  Its  corpuscles  or 
lacunar,  being  first  of  simple  round  or  oval  shape,  and  then  becoming 
jagged  at  their  edges,  subsequently  acquire  their  canals,  which,  appear 
to  be  gradually  hollowed  out  in  the  preformed  bone,  as  minute  channels 
communicating  with  one  or  more  of  the  lacunas.  The  laminated  canals 
for  bloodvessels  are  later  formed.  At  firsb,  all  the  new  bone  forms  a 
minutely  cancellous  structure,  which  is  light,  spongy,  soft,  and  succu- 
lent, with  a  reddish  juice  rather  than  niarrow,  and  is  altogether  like 
foetal  bones  in  their  first  construction.  But  this  gradually  assimilates 
itself  to  the  structure  of  the  bones  that  it  repairs  ;  its  outer  portions 
assuming  a  compact  laminated  structure,  and  its  inner  or  central  por- 
tions acquiring  wider  cancellous  spaces  and  a  more  perfect  medulla. 
It  acquires,  also,  a  defined  periosteum,  at  first  firm,  thin,  and  distinctly 
lamellar,  and  gradually  assuming  toughness  and  compactness.  But,  in 
regard  to  many  of  these  later  changes  in  the  bonds  of  union  of  fractures, 

1 1  do  not  describe  the  minute  methods  of  ossification  occurring  in  the  callus,  or 
reparative  material ;  for  my  opportunities  of  studying  it  in  man  have  been  too  few  for 
me  to  concludo  from  ;  and,  although  I  have  seen  nothing  opposed  to  the  belief  that 
Hie  normal  methods  of  ossification  are  imitated,  yet  tho  process  seems  capable  of  so 
many  modifications  that  I  think  it  would  not  be  safe  to  adapt,  unconditionally,  to  the 
case  of  the  reparative  material  in  man,  such  conclusions  as  are  drawn  from  the  normal 
ossification  of  his  skeleton,  or  from  tho  ossification  of  tho  reparative  material  in  lower 
animals. 
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there  are  so  many  varieties  in  adaptation  to  the  peculiarities  of  the 
cases,  that  no  general  account  of  thein  can  be  rendered. 

A  subject  of  chief  interest  in  the  repair  of  fractures  is  the  position 
of  the  reparative  material,  and  in  relation  to  this  wo  find  a  greater 
difference  than  any  yet  mentioned  between  the  processes  traced  res- 
pectively in  man  and  in  the  animals  submitted  to  experiments. 

There  are  two  principal  methods  according  to  which  the  reparative 
material,  or  callus,  may  be  placed.  In  one,  the  broken  ends  or  smaller 
fragments  of  the  bone  are  completely  enclosed  in  the  new  material  ; 
they  are  ensheathed  and  held  together  by  it,  as  two  portions  of  a  rod 
might  be  by  a  ferrule  or  ring  equally  fastened  around  them  both.  In 
snch  a  case,  illustrated  by  Fig.  24,  the  new  material,  surrounding  the 
fracture,  has  beennsually  called '  provisional  callus,'  or  '  external  callus  ;' 
but  the  term  '  ensheathing  callus  '  will,  I  think,  be  more  explanatory. 
In  the  other  method  (as  in  Figs.  25  and  26),  the  new  material  is  placed 
only  between  those  parts  of  the  broken  bone  whose  surfaces  are  op- 
posed ;  between  these  it  is  inlaid,  filling  the  space  that  else  would  exist 
between  them,  or  the  angle  at  which  one  fragment  overhangs  another, 
and  nniting  them  by  being  fixed  to  both.  Reparative  material  thus 
placed  may  be  called  '  intermediate  callus.'  In  either  method  (as  in 
Figs.  24  and  25),  there  is  usually  some  reparative  material  deposited 
in  and  near  the  broken  medullary  tissue ;  and  this  may  be  still  named 
'  interior  callus.' 

The  method  of  repair  with  an  ensheathing  or  provisional  callus  is 
rarely  observed  in  man,  but  appears  to  be  frequent  in  fractures  of  long 
bones  in  animals.1  From  these  it  has  been  admirably  described  by 
Dupuytren  and  others.  The  chief  features  of  the  process  are  as  follows 
(omitting  dates,  which  have  not  been  ascertained  in  man,  and  cannot 
well  be  calculated  for  him)  : — 

In  the  simplest  case,  when  the  fragments  (as  represented  in  this 
dog's  tibia  :  Fig.  24)  lie  nearly  in  apposition,  and  nearly  correspond, 

1  Even  in  animals  it  is  not.  constant.  To  obtain  what  would  bo  called  goo.l 
specimens  of  provisional  callus,  the  injuries  must  be  inflicted  upon  young  animals, 
and  among  these  I  cannot  but  suspect  that  particular  instances  havo  been  selected  for 
description  ;  those  in  which  less  callus  was  formed  having  been  put  aside  as  imperfect 
instances  of  repair,  though,  in  truth,  thoy  may  have  displayed  the  more  natural 
process.  Such  good  spocimons  are,  in  the  Museum  of  the  Colloge,  Nos.  418  to  426; 
and  in  that  of  St.  Bartholomew's,  Sor.  iii.  69,  70,  71,  96.  81,  82,  92,  106.  Fig.  24  is 
drawn  from  No.  69.  It  is  very  desirable  to  obt.iin  examinations  of  fractured  long 
bones  recently  united  in  young  children;  for  it  is  probable  that  in  thoso  the  process 
would  be  very  liko  that  described  from  the  experiments  on  animals.  No  opportunity 
for  such  an  examination  has  yet  occurrod  to  mo. 
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the  reparative  material  accumulates  at  once  around  and  within  tbem, 
and  in  any  interspaces  that  may  be  left  between  tbem.  That  around 
them— that  is,  the  ensheathing  callus— forms  most  quickly  and  in 
greater  abundance,  and  lies  chiefly  or  solely  between  the  wall  of  the 
bone  and  the  periosteum,  which  is  thus  lifted  up  from  the  wall,  the 
bloodvessels  that  passed  from  it  into  the  bone  now  passing  to  their 
destinations  through  the  callus.  The  distance  from  the  broken  ends 
to  which  the  callus  extends  up  each  fragment  is 
uncertain :  in  the  long  bones  of  dogs,  and  the  ribs 
of  men,  it  is  usually  about  half-an-inch.  The 
thickness  of  the  callus  is  greatest-  at  a  little  dis- 
tance from  the  plane  of  the  fracture :  exactly  in 
that  plane  it  is  usually  less  thick  than  either  above 
or  below ;  so  that,  even  when  it  is  ossified,  it  is 
often  marked  with  a  slight  annular  constriction. 

The  interior  callus  fills  up  the  spaces  in  the 
cancellous  tissue,  extending  in  the  medullary 
canal  of  each  fragment  to  a  distance  somewhat 
short  of  that  to  which  the  ensheathinof  callus 
reaches.  At  the  end  of  each  fragment  there  is 
usually  an  abrupt  contrast  between  the  firm  repa- 
rative material  that  forms  this  interior  callus  and 
a  softer  substance,  like  that  of  granulations,  which 
remains  between  the  fragments  even  till  the  callus 
without  and  within  is  quite  ossified.  As  the 
section  drawn  in  Fig.  24  shows  (Ser.  iii.  69),  the 
reparative  material  is  abundant  and  well  developed 
both  round  and  within  the  fragments  ;  but  be- 
tween them,  i.e.  in  the  plane  of  the  fracture,  it  is 
sparingly  formed  and  soft,  so  that  the  fragments, 
if  the  ensheathing  callus  were  removed,  would  be  no 

longer  held  together  :  they  are,  in  fact,  combined  long  before  they  are 
united.  6  J 

The  ossification  of  the  ensheathing  callus  is  accomplished  chiefly  or 
solely  by  outgrowth  of  bone  from  the  fragments  on  which  it  is  placed. 
Here,  also,  the  same  method  of  progress  is  observed,  in  that  the  for- 
mation of  new  bone  extends  gradually  towards  that  part  of  the  callus 
which  exactly  corresponds  with  the  plane  of  the  fracture.  This  part 
o  the  callus  is  last  ossified  ■  but,  at  length,  its  ossification  being  com- 
P'cte,  the  fragments  arc  combined  by  and  within  a  sheath  or  Eerrule  of 
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new  bono.  The  interior  callus,  ossifying  at  about  the  same  timo,  con- 
solidates tbe  cancellous  tissue  of  the  fragments,  and,  at  a  later  period, 
unites  them.  The  walls  remain  still  longer  disunited.  The  ossified 
callus  is,  indeed,  sufficient  to  render  the  bone  fit  for  its  office,  but  it  re- 
tains  the  nearly  cancellous  tissue  of  new  bone,  and  it  is  still  only  pro- 
visional ;  for  when  the  walls  of  the  fragments  are  themselves  united 
and  their  continuity  is  restored,  all,  or  a  part,  of  the  external  callus  is 
removed,  and  tbe  cancellous  tissue  loses  its  solidity  by  the  removal  of 
the  internal  callus. 

Such  is  the  process  of  repair  with  an  ensbeathing  callus.    It  is, 

as  I  have  said,  usnal  in  animals ;  but 
in  man  I  have  never  seen  its  occur- 
rence as  a  natural  process  in  any  bones 
but  the  ribs.  In  these  it  may  be  traced 
as  perfectly  as  I  have  described  it  from 
the  instances  of  repaired  fractures  of 
long  bones  in  the  rabbit  and  dog. 
Sometimes,  indeed,  a  similar  process 
occurs  in  other  human  bones.  I  have 
seen  it  in  tho  clavicle  and  humerus  ;  1 
but  in  both  these  cases  the  more 
proper  mode  of  repair  had  been  dis- 
turbed by  constant  movement  of  the 
parts,  and  in  the  humerus  the  process 
had  manifest  signs  of  exaggeration  and 
disease. 

The  normal  mode  of  repair  in  the 
fractures  of  human  bones  is  that 
which  is  accomplished  by  '  intermedi- 
ate callus.'  Tbe  principal  features  of 
difference  between  it  and  that  just  described  are  — (1),  that  the  repar- 
ative material  or  callus  is  placed  chiefly,  or  only,  between  the  fragments, 
not  around  them  ;  (2),  that  when  ossified  it  is  not  a  provisional,  but  a 
permanent,  bond  of  union  for  them;  (3),  that  the  part  of  it  which  is 
external  to  the  wall  of  the  bone  is  not  exclusively,  or  even  as  if  with 

'  Museum  of  St.  Bartholomew's,  Ser.  iii.  92,  65,  and  66.  Tho  clavicle  was  broken 
twelve  weeks  before  death  ;  but  the  fracture  was  not  detected,  and  the  fragments  wore 
allowed  to  move  unrestrained.  The  humerus  was  taken  from  a  man  who  d.ed  some 
Tvceks  after  the  fracture,  and  whose  arm  had,  for  several  days  after  the  injury,  been 
the  seat  of  severe  spasms.  See  Mr.  Stanley's  Illustrations  of  Bmascs  of  Bovcs,  pi, 
xxiii.  fig.  3. 


BEPAIB  OF  FKACTUEES. 


187 


preference,  placed  between  the  bone  and  the  periosteum,  but  rather  in 
the  tissue  of  the  periosteum ;  or  indifferently,  either  in  it,  beneath  it,  or 
external  to  it. 

When  the  fragments  are  placed  in  close  apposition  and  correspond- 
encc,  they  may,  I  believe,  be  joined  by  immediate  union ;  but  if  this 
do  not  happen,  a  thin  layer  of  reparative  material  is  deposited  between 
them  ;  it  does  not,  in  any  direction,  exceed  the  extent  of  the  fracture  ; 
neither  does  it,  in  more  than  a  trivial  degree,  occupy  the  medullary 
canal ;  but,  being  inlaid  be- 
tween the  fragments,  and 
there  ossifying,  it  restores 
their  continuity.  The  pro- 
cess may  be  compared  with 
that  of  union  by  primary  ad- 
hesion. 

When,  as  more  commonly 
happens,  the  fragments, 
though  closely  apposed,  do 
not  exactly  correspond,  but  at 
certain  parts  project  more  or 
less  one  beyond  the  other,  the 
reparative  material  is,  as  in 
the  former  case,  inlaid  be- 
tween them,  and  to  a  slight 
extent  in  the  medullary  canal ; 
but  it  is  also,  in  larger  quan- 
tity, placed  in  the  angles  at 
which  the  fragments  over- 
hang ono  another.  Its  posi- 
tion is,  in  these  cases,  well 
shown  in  the  specimens  drawn 
in  Figs.  25  and  26.    In  the 


Fig.  26. 


fractured  radius  1  (Fig.  25)  the  carpal  portion,  laterally  displaced,  pro- 
jects beyond  the  radial  margin  of  the  upper  and  impacted  portion  ;  and 
the  angle  between  them  is  exactly  filled,  without  being  surpassed,  by  a 
wedge-shaped  mass  of  reparative  material.  So,  but  less  perfectly,  is 
the  angle  on  the  ulnar  side.  In  the  fractured  femur  2  (Fig.  26),  with 
great  displacement  of  the  fragments,  the  same  rule  is  observed  ;  the  in- 

1  Museum  of  St.  Bartholomew's,  Sor.  iii.  No.  04. 
-  The  same  Museum,  Ser.  iii.  No.  103. 
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terspace  between  the  fragments,  and  parts  of  the  angles  at  which  the 
one  projects  beyond  tho  other,  are  filled  with  partially  ossified  repara- 
tive material.  In  neither  case  is  there  an  ensheathing  callus,  in  neither 
is  any  reparative  material  placed  on  that  aspect  of  the  one  fragment 
which  is  turned  from  the  other. 

Lastly,  when  the  fragments  neither  correspond  nor  are  apposed, 
when  one  completely  projects  beyond  or  overlaps  another,  and  when, 
it  may  be,  a  wide  interval  exists,  still  the  reparative  material  is  only 
placed  between  them.  It  jnst  fills  the  interval ;  it  does  not  even 
cover  the  ends  of  the  fragments,  or  fill  any  part  of  the  medullary 
canal  ;  much  less  does  it  enclose  both  the  ends  of  the  mutually  averted 
surfaces,  as  the  provisional  callus  would  in  a  similar  fracture  in  a  dog 
or  a  rabbit ;  it  passes,  bridge-like,  from  one  fragment  to  the  other,  and 
thus  when  ossified  combines  them.  Thus  it  appears  in  the  fractnred 
femur,  part  of  which  is  represented  in  fig.  27. 1 

The  three  instances  which  I  have  cited,  of  different  relative  posi- 
tions of  the  fragments,  may  suffice  as  examples  of  classes  in  which 
nearly  all  simple  fractures  of  long  bones  might  be  described.  Bat, 
whether  the  displacement  were  like  either  of  these,  or  of  any  other 
kind,  I  have  seen  no  examples  (other  than  the  exceptions  already  men- 
tioned) in  which  the  reparative  material  has  been  placed  according  to 
a  different  method.2  It  is  always  an  intermediate  bond  of  union  ;  it 
is  inlaid  between  the  fragments  ;  and  when  formed  in  largest  quantity, 
is  only  enough  to  smooth  the  chief  irregularities,  and  to  fill  up 
the  interspaces  and  angles  between  them.  And,  regarding  the  par- 
ticular position  which  it  may  in  each  case  occupy,  I  do  not  know  that 
it  can  be  more  exactly  described  than  by  saying  that  it  is  deposited 

1  Museum  of  St.  Bartholomew's  Hospital,  Ser.  in.  No.  98. 

2  I  exhibited  at  this  lecture  all  the  specimens  of  fractures  examined  within  sixmonths 
of  tho  injury  that  are  contained  in  the  Museums  of  the  Collie  and  St.  Bartholomew's  ; 
and  they  all,  with  the  exceptions  already  mentioned,  exemplified  this  account  of  tho 
repair  by  intermediate  callus,  and  of  the  absonce  of  provisional  or  ensheathing 
callus.  Thoy  included  a  radhis,  four  weeks  after  the  fracture  ;  another,  four  or  live 
weeks;  a  tibia,  five  weeks;  a  femur,  six  weeks;  another  of  the  same  date;  a 
third  about  eight  or  nine  weeks;  a  radius,  of  somewhat  later  date ;  a  tibia,  eight 
weeks;  a  fibula,  clevon  weeks;  a  tibia,  twolve  weeks;  a  tibia,  sixteen  * 
aftor  the  injury;  and  many  others  of  vnrious  but  unknown  dates,  nil  in  process  of 
apparently  natural  repair.  Since  the  lecture  was  given,  tho  description  lias  been  con- 
firmed by  many  examinations  by  myself  and  others.    My  conclusions  respecting  the 

.absence  of  ensheathing  callus  in  tho  ordinary  repair  of  fractures,  are  fully  confirmed  by 
tho  observations  of  Dr.  F.  Hamilton,  which  woro  conducted  at  the  same  time  as  mine 
and  led  him,  independently,  to  tho  same  conclusion.  See  his  Essay  in  the  Buffalo  Muhcal 
Journal  for  February  1853  ;  and  Practical  Trcalisc  on  Fractures  and  Didocatu,.*, 
Philadelphia,  1863. 
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where  it  is  most  wanted  for  the  strengthening  of  the  bono ;  so  that, 
wherever  would  be  the  weak  part,  if  unhealed,  there  is  the  new 
material  placed  in  quantity  as  well  as  in  position  just  adapted  to  the 
exigencies  of  the  case,  and  restoring,  as  much  as  may  be,  the  original 
condition  and  capacities  of  the  bone. 

If,  now,  it  be  inquired  why  this  difference  should  exist  in  the  cor- 
responding processes  in  man  and  other  animals,  I  believe  it  must  be 
ascribed  principally  to  two  causes — namely,  the  quietude  in  which 
fractures  in  our  bones  are  maintained,  and  the  naturally  greater 
tendency  to  the  production  of  new  bone  which  animals  always  mani- 
fest. Even  independently  of  surgery,  in  the  case  of  fractures  of  the 
lower  extremity,  the  human  mode  of  progression  almost  compels  a 
patient  to  take  rest :  and  in  fractures  of  the  upper  extremity,  the  cir- 
cumstances of  human  life  and  society  permit  him  to  do  so  far  more 
than  aDimals  can.  The  whole  process  of  repair  is,  therefore,  more 
quietly  conducted ;  and,  as  we  may  say,  there  is  comparatively  little 
need  of  the  strength  which  the  formation  of  provisional  callus  would 
give  a  broken  limb. 

The  exceptions  to  the  rule,  of  difference  in  the  repair  of  human 
bones  and  those  of  animals,  confirm  it  as  thus  explained  ;  for  they  are 
found  in  the  ribs,  which  are  certainly  never  kept  at  rest  during  all  the 
time  necessary  for  repair  after  fracture,  and  in  bones  of  which,  from 
various  causes,  the  repose  of  the  fragments  has  been  disturbed,  or 
which  have  the  seats  of  disease,  with  inflammatory  formation,  during 
or  subsequent  to  the  reparative  process. 

The  comparative  restlessness  of  animals  is,  however,  I  think,  not 
alone  sufficient  to  account  for  all  the  difference  in  the  processes.  'tIio 
remainder  may  be  ascribed  to  their  greater  tendency,  in  all  circum- 
stances, to  the  formation  of  new  bone.  Not  in  fractures  alone,  but  in 
necrosis  this  is  shown.  It  is  very  rarely  that  such  quantities  of  new 
hone  arc  formed  even  in  children,  as  are  commonly  produced  after 
necrosis  of  the  shafts  of  bones  in  dogs  or  other  animals  ;  nor  is  there 
m  the  human  subject  any  such  filling  up  of  the  cavities  from  which 
superficial  sequestra  have  been  separated,  as  the  experiments  of  Mr. 
Hunter  showed,  after  such  exfoliations  from  the  metatarsal  bones  of 
asses.1 

'Museum  of  the  College,  Nos.  641  to  653. 

The  denial  of  the  formation  of  an  ensheathing  callus  in  tho  repair  of  Wt,„ 

r^r*"""1'  hy  11,0  KtUc"1""  that        »  «a  be  often  felt  during  ifc Th! 

i<»pt.on  ,.  produced  either  by  thickening  and  induration  of  the  .oft  paH^utnd  ill 
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It  remains,  now,  that  I  should  describe  the  latter  part  of  the  repair 
of  fractures — that  which  consists  in  the  shaping  or  modelling  of  the 
fragments  and  of  their  bond  of  union. 

Omitting  the  removal  of  the  provisional  callus,  where  such  an  one 
has  been  formed,  this  modelling  is  best  observed  when  there  has  been 
much  displacement  of  the  fragments.  In  these  cases,  the  chief  things 
to  be  accomplished  are — 1st,  the  removal  of  sharp  projecting  points 
and  edges  from  the  fragments  ;  2ndly,  the  closing  or  covering  of  the 

exposed  ends  of  the  medullary  tissue ;  3rdly, 
the  forming  a  compact  external  wall,  and 
cancellous  interior,  for  the  reparative  new 
bone  ;  and  lastly,  the  making  these  continu- 
ous with  the  walls  and  cancellous  tissue  of 
the  fragments. 

The  first  of  these  is  effected  by  the 
absorption  of  the  offending  points  and 
angles  ;  and  an  observation  sent  to  me  by 
Mr.  Delagarde  tells  much  of  the  process : 
'A  patient  in  the  Exeter  Hospital  had  a 
bad  comminuted  fracture  of  the  leg,  and  a 
long  spike  of  the  tibia,  including  part  of  its 
spine,  could  not  be  reduced  to  its  exact  level, 
but  continued  sensibly  elevated,  though  in 
its  due  direction.  At  the  end  of  five  weeks 
(union  having  taken  place)  the  end  of  the 
spike  began  to  soften ;  at  six,  it  was  quite 
soft  and  flexible,  like  a  thin  cartilage ;  at 
the  conclusion  of  the  seventh  week  it  was 
blunt  and  shrunken.  Six  months  later,  the 
cartilaginous  tip  had  disappeared,  and  the 
spike  was  rounded  off.' 

I  have  since,  in  similar  cases,  seen  the 
same  process  repeated.  They  seem  to  show 
that  the  absorption  of  the  bone  is  accom- 
plished, as  Mr.  Hunter  described  it  in  cases 
of  necrosis,  by  removing  first  the  earthy 
matter,  and  then  the  softened  remains  of  animal  substance. 

fracture, ;  or  by  the  two  overlapping  ends  of  the  fragment  being  grasped  at  once  j  or 
Si  more  ,,u"ly  by  now  bono"  cumulated  about  the  fragments  >n  consequence  of 
inflanrmal  inn. 


Fig.  27. 
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The  closing  or  covering-in  of  the  parts  of  the  broken  medullary 
tube,  which  are  exposed  in  fractures  with  much  displacement,  is  slowly 
accomplished  by  the  formation  of  a  thin  layer  of  compact  bone,  like  that 
which  covers  the  cancellous  tissue  at  the  articular  ends  of  bones.  It  is 
well  shown  in  the  original  of  Fig.  27. 1  In  a  fracture  of  the  femur, 
after  six  weeks,  I  have  seen  the  exposed  medullary  tube  covered  in 
with  a  thin  fibrous  membrane,  tense  like  a  drum-head,  new  formed, 
and  continuous  with  the  periosteum.  The  permanent  closure  appears 
to  be  effected  by  the  ossification  of  such  a  membraue ;  and  the  new 
bone  becomes  smoothly  continuous  with  the  rounded  and  thinned 
broken  margins  of  the  walls  of  the  old  bone.  So  are  the.  ends  of 
stumps  covered  in;  and  neither  in  these  nor  in  fractures  have  I  seen 
new  bone  extending  into  the  medullary  canal,  as  if  formed  by  the  ossi- 
fication of  an  internal  callus. 

The  same  sketch  shows  the  nearly- completed  formation  of  distinct 
walls  and  medullary  tissue  in  the  bridge  of  new  bone  connecting  the 
two  fragments  of  the  femur.  At  an  earlier  period  we  may  be  sure 
that  all  this  new  bone  was  soft  and  cancellous ;  it  has  now  acquired 
the  textures  proper  to  the  bone  which  it  repairs,  and,  as  if  to  complete 
its  conformity  with  the  structures  among  which  it  was  thus,  by  acci- 
dent, introduced,  the  process  was  begun  by  which  the  new  and  the  old 
compact  and  medullary  tissues  would  become  respectively  continuous. 
Already  those  parts  of  the  walls  of  the  shaft  that  intervene  like  par- 
titions, separating  the  new  from  the  old  medullary  tissues,  are  thin 
uneven  on  their  surfaces,  and  in  their  interior  half- cancellous  At 
some  later  time,  as  other  specimens  show,  they  would  have  been 
reduced  to  mere  cancellous  tissue,  and  the  repair  of  the  fracture  would 
have  been  completed,  crookedly  indeed,  but  with  unbroken  continuity 
ot  tissue.  J 


To  adapt  the  foregoing  account  to  the  case  of  compound  fractures, 
■t  .s,  I  l,eheve,  only  necessary  (so  far  at  least  as  the  normal  process  of 
repaxr  «  concerned)  to  say  that  the  reparative  material  is  more  minded 
nth  products  of  inflammation ;  that  that  part  of  it  which  is  formed 

WlT       v°  aT  hl  3  is  developed  into  bono 

though  the  medium  of  granulations,  like  those  formed  in  open  wounds 
f  -ft  parts  ;  and  that  the  whole  process  of  repair  is,  generally  slo 

lzzrrfrr disturbcd  hy  morbid    *U  -  iz 

ejects  oi  what  has  been  named  '  ossi/ic  inflammation.' 


1  "•■•on,  (she  MuHcm  of  St.  Bartholomews,  So*.  Hi.  No.  < 
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The  data,  at  present  collected,  concerning  the  times  in  which  the 
sovcral  parts  of  the  reparative  process  are  usually  completed  after  frac- 
tures of  adult  human  bones,  are  not  sufficient  for  more  than  a  general 
and  approximate  estimate.  They  may  be  thus  generally  reckoned.  To 
the  second  or  third  day  after  the  injury,  inflammation  in  and  about  the 
parts;  thence  to  the  eighth  or  tenth,  seeming  inaction,  with  subsidence 
of  inflammation  ;  thence  to  about  the  twentieth,  production  of  the  re- 
parative material,  and  its  gradual  development  to  its  fibrous  or 
cartilaginous  condition  ;  thenceforward  its  gradual  ossification,  a  part 
of  the  process  which  is,  however,  most  variable  in  both  its  time  of 
commencement  and  its  rate  of  progress,  and  which  is,  probably,  rarely 
completed  before  the  ninth  or  tenth  week,  although  the  limb  may  have 
long  previously  recovered  its  fitness  for  support  or  other  use.  From 
this  time  the  rate  of  change  is  so  uncertain,  that  it  is  impossible  to 
assign  the  average  time  within  which  the  perfection  of  the  repair  is,  if 
ever,  accomplished. 

The  consequences  of  failure  in  the  process  of  repair  may  be  illus- 
trated by  what  I  have  described  as  its  normal  course.  In  a  large  part 
of  the  cases  of  ununited  fracture  the  fragments  are  connected  by  fibrous 
or  fibro-cartilaginous  tissue,  inlaid  between  them.  Such  is  the  defec- 
tive union  of  most  cases  of  fracture  of  the  neck  of  the  femur  within  the 
capsule,  and  of  the  olecranon  and  the  patella  when  their  fragments  are 
not  held  close  ;  and  such  a  defect  may  occur  in  any  long  bone.  It  is  an 
■  example  of  arrested  development  of  the  reparative  material ;  and  may 
be,  in  this  respect,  compared  with  the  condition  of  granulations  whose 
cells  persist  in  their  rudimental  form.  Every  other  part  of  the  process 
may  be  Complete ;  but  this  part  fails,  and  the  fragments  are  combined 
by  a  yielding,  pliant,  and  almost  useless  bond. 

In  other  cases,  the  failure  seems  to  occur  earlier.  No  reparative 
material  is  formed,  and  the  fragments  remain  quite  disunited.  This 
may  be  the  result  of  accidental  hindrances  of  the  normal  reparative 
process ;  but  it  sometimes  appears  like  a  simple  defect  of  formative 
power  :  'a  defect  which,  I  believe,  cannot  be  explained,  and  which  seems 
the  more  remarkable  when  we  observe  the  many  changes  which  may  at 
a  later  time  be  effected,  as  if  to  diminish  the  evil  of  the  want  of  union. 
Thus,  commonly,  the  ends  of  bones  thus  disunited  become  covered 
with  a  thin  layer  of  fibrous  tissue,  polished  as  if  with  a  covering  of 
epithelium,  and  as  smooth  as  an  articular  surface :  similar  smooth 
linings  form  in  the  cavities  that  enclose  them,  the  tissues  immediately 
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around  them  become  condensed  and  fibrous ;  and  tbus,  at  length  the 
ends  of  the  fragments  are  brought  to  the  imitation  of  a  joint,  in  which 
they  may  move  without  mutual  injury.  Or  else,  in  the  place  of  such  a 
false  joint,  the  end  of  each  fragment  has  a  kind  of  bursal  sac  formed 
on  it,  protecting  the  adjacent  parts  from  injury  in  its  movements. 
But,  much  as  maybe  thus  accomplished,  new  bone  is  not  spontaneously 
produced.  As  the  result  of  disease  it  may  be  formed ;  and  in  this  case 
it  is  often  formed  uselessly  and  without  evident  design,  in  heaps  or 
nodules  about  the  ends  of  the  fragments  ;  yet  it  is  of  such  disease  that 
surgery  may  often  make  happy  use  when  it  can  excite  inflammation  of 
the  fragments,  and  so  hold  them  close  that  the  new  bone  may  grow 
between  or  around  them,  and  fasten  itself  to  both.1 

1  It  will  diminish  the  defects  of  the  foregoing  description  of  the  repair  of  frac- 
tures, which  I  have  drawn  almost  entirely  from  my  own  ohservations,  if  I  sub- 
join a  list  of  the  works  especially  or  chiefly  devoted  to  this  subject,  in  which  the 
reader  may  find  the  best  help  to  a  larger  knowledge  of  the  subject — 

Dupuytren:  Expose  de  la  doctrine  de  M.  Dupuytren  sur  le  Cal,  par  Sanson. 

In  Joicm.  Univ.  des  Sciences  Mcdicales,  t.  xx. 
Breschet:  Ecchcrches  ....  sur  la  Formation  alu  Cal;  These.    Paris,  1819. 
Howship :  '  On  the  Union  of  Fractured  Bones.'    Med.-Chir.  Trans,  vol.  ix. 
Miescher:  Be  Inflammatione  Ossium  eorumque  Anatome.    Berlin,  1836. 
Flourens:  Sur  le  Bcwloppement  des  Os  et  des  Bents.    Paris,  1842;  and  Theorie 

Experimentale  de  la  Formation  des  Os.    Paris,  1847. 
Lebert:   'Sur  la  Formation  du   Cal.'    In  his  Physiologie  Patholoqique,   t  ii 

Paris,  ]  845. 

Voetsch:  Bie  Heilung  der  Knochenbriiche.    Heidelberg,  1847. 
Stanley :  Illustrations  of  the  Effects  of  Bisease  and  Injury  of  the  Bones,  p.  27, 
1 849. 

Malgaigne :  Traite  des  Fractures  et  des  Luxations,  t.  i.     Paris,  1847. 
Dusseau :  Onderzoek  van  het  Becnwerfsel  en  van  Verbeening'en  in  zachte  Beelen 
Amsterdam,  1850. 

Dusseau :  '  De  Oallasvorming  en  de  genezing  van  Beenbreuking,'  in  the  Neder- 
landsch  Weckblad,  1851.  From  an  extract  in  the  Nederlandsch  Lancet, 
Mai  1862,  I  judge  that  his  account  confirms,  in  all  essential  particulars 
what  I  have  written. 

Schweigger— Seidol,  Bisquisitiones  de  Callo.    Halle,  1858. 

Oilier:  'On  the  Artificial  Production  of  Bone.'    Brown-Sequard's  Journ.  de 
Phys.  Jan.  1850. 

E.  Gurlt :  Handbuch  der  Lchrc  v.  d.  Knochenbriichcn.    Frankfort,  1860 

^kmann:   'Verletzungon  der  Knochen,'  cap.  xxxix.    In  Billroth  uud  v 
-fitha  s  Handbuch  der  Chirurgie,  ii.  B.  Ab.  ii.  1865. 
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LECTURE  XII. 


HEALING  OF  INJURIES  IN  VARIOUS  TISSUES. 


This  last  lecture  on  the  process  of  repair  I  propose  to  devote  to  the 
consideration  of  the  modes  of  healing  of  several  different  tissues  ;  modes 
which,  although  they  be  all  consistent  with  what  has  been  said  of  the 
general  rules  and  methods  of  the  healing  process,  yet  present  each  some 
peculiarity  that  seems  worthy  of  observation. 

And  first  (though  it  matters  little  which  I  begin  with),  of  the 
Healing  of  wounds  and  other  injuries  of  Cartilage. 

There  are,  I  believe,  no  instances  in  which  a  lost  portion  of  cartilage 
has  been  restored,  or  a  wounded  portion  repaired,  with  new  and  well- 
formed  permanent  cartilage,  in  the  human  subject.  When  a  fracture 
extends  into  a  joint,  one  may  observe  that  the  articular  cartilage  re- 
mains for  a  long  time  unchanged,  or  else  has  its  broken  edges  a  little 
softened  and  rounded  off.  In  one  case  I  saw  no  other  change  than  this 
in  six  weeks  :  but  at  a  later  period  the  gap  is  filled  with  a  tough 
fibrous  tissue  ;  or  rather,  the  gap  becomes  somewhat  wider  and  shallow- 
er, and  the  space  thus  formed  is  so  filled  up. 

The  excellent  researches  of  Dr.  Redfcru 1  have  ascertained  the 
method  of  this  process  in  incised  wounds  of  the  articular  cartilages  of 
dogs.  As  showing  the  slowness  of  the  repair,  he  found  in  one  instance, 
in  which  he  made  three  incisions  into  the  cartilage  of  a  patella,  and  two 
into  that  of  the  trochlear  surface  of  the  femur,  that  no  union  bad  taken 
place  in  twenty-nine  weeks.  No  unusual  cause  for  the  want  of  union 
had  been  apparent,  yet  a  reparative  process  had  but  just  commenced. 
In  another  case,  twenty-four  weeks  and  four  days  after  similar  incisions, 
he  found  them  completely  and  firmly  united  by  fibrous  tissue  formed 
out  of  the  substance  of  the  adjacent  healthy  cartilage.    The  cut  sur- 

'  Anormal  Nutrition  in  Articular  Cartilages:  Edinburgh,  1850.  And  'On 
the  Healing  of  Wounds  in  ArtSaSfla*  CaxtategoB,'  b  the  Monthly  Journal  of 
Medical  Science,  Sept  1851. 
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faces  of  the  cartilage  were  very  uneven,  and  were  hollowed  into  small 
pits,  produced  by  the  half-destroyed  cartilage-cells,  the  former  contents 
of  which  were  now  lying  on  the  surface.  No  evident  change  had  taken 
place  in  the  texture  of  the  cartilage  at  a  little  distance  from  the  cut 
surfaces,  except  that  here  and  there  the  intercellular  substance  presented 
a  fibrous  appearance.  The  substance  uniting  the  cut  surfaces  consisted 
of  a  hyaline,  granular,  and  indistinctly  striated  mass,  in  which  were 
numbers  of  rounded,  oblong,  elongating,  or  irregularly- shaped  corpus- 
cles. A  nucleated  fibrous  membrane,  formed  by  the  conversion  of  the 
superficial  layers  of  the  cartilage  bordering  the  wounds,  was  continuous 
with  their  uniting  medium.  '  The  essential  parts  of  the  process  [of 
union  of  such  incised  wounds]  appear  to  be,'  Dr.  Redfern  concludes, 
'  the  softening  of  the  intercellular  substance  of  the  cartilage,  the  release 
of  the  nuclei  of  its  cells,  the  formation  of  white  fibrous  tissue  from  the 
softened  intercellular  substance,  and  of  nuclear  fibres  by  the  elongation 
of  the  free  nuclei.' 

Such  a  process  has  peculiar  interest  as  occurring  in  a  tissue  which 
has  no  bloodvessels,  and  in  which  there  can  be  no  question  but  that 
the  reparative  material  is  furnished  by  transformation  of  its  own  sub- 
stance. In  the  same  view  the  results  of  inflammation  of  articular  car- 
tilage will  have  to  be  particularly  noticed. 

In  membraniform  cartilages  that  have  perichondrium,  the  healing 
process  is,  probably,  in  some  measure  modified  ;  a  reparative  material 
being  furnished,  at  least  in  part,  from  the  perichondrial  vessels.  The 
cartilaginous  tissue  was  less  changed  than  in  Dr.  Redfern's  cases,  in 
an  example  of  wounded  thyroid  cartilage  that  I  examined.  A  man, 
long  before  death,  cut  his  throat,  and  the  wound  passed  about  half-an 
inch  into  the  angle  of  his  thyroid  cartilage.  In  the  very  narrow  gap 
thus  made,  a  gap  not  more  than  half-a-line  in  width,  there  was  only 
a  layer  of  tough  fibrous  tissue  ;  and  with  the  microscope  I  could  detect 
no  appearance  of  a  renewed  growth  of  cartilage.  The  edges  of  the 
cartilage,  to  which  the  fibrous  tissue  was  attached,  were  as  abrupt,  as 
clean,  and  as  straight  as  those  would  be  of  a  section  of  cartilage  just 
made  with  a  very  sharp  instrument.  The  cut  cartilage  was  unchanged 
tfoough  the  union  between  it  and  the  new-formed  fibrous  tissue  was  as 
Close  and  as  firm  as  that  of  the  several  parts  of  a  continuous  tissue 

HW  llt'nc,loml,,ium  0,1  both  ****  "'as  equally  firmly  attached  to  the 
hbrous  bond.1 

1  A  case  lias  boen  recorded  l>y  Mr  Edwards   (J<\/,\,     nr  j,i 
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In  some  instances  (but  I  suppose  in  none  but  those  of  cartilages 
which  have  a  natural  tendency  to  be  ossified  in  advancing  years)  the 
fractures  of  cartilage  may  be  united  by  bone.  This  commonly  happens 
in  the  fractures  of  the  costal  cartilages;  and  it  has  been  noticed  in 
fractures  of  the  thyroid  cartilage,  and  in  a  case  of  cut  throat  exam- 
ined by  Professor  Turner  five  years  after  the  infliction  of  the  wound, 
the  incision  both  in  the  thyroid  and  cricoid  cartilages  was  united  by  bone. 
The  union  of  a  fracture  of  .the  cartilaginous  portion  of  a  rib  is  usually 
effected,  as  that  of  one  in  the  osseous  portion  is,  by  an  enclosing  ring 
of  bone,  like  a  provisional  external  callus ;  and  the  ossification  extends 
to  the  parts  of  the  cartilage  immediately  adjacent  to  the  fracture.1 

Healing  of  Tendons. — I  have  already  often  referred  to  the  pheno- 
mena that  follow  the  division  of  tendons  by  subcutaneous  and  by  open 
wounds  ;  but  the  practical  interest  of  the  subject  will  justify  my  giving 
a  connected  account  of  the  process,  as  I  observed  it  in  a  series  of 
numerous  experiments  performed,  with  the  help  of  Mr.  Savory,  on 
rabbits  from  three  to  six  months  old.  Such  experiments  are,  I  know, 
open  in  some  measure  to  the  same  objection  as  I  showed  in  the  last 
lecture  to  those  on  fractures  in  the  lower  animals  ;  but  the  few  instances 
in  which  examinations  have  been  made  of  human  tendons,  divided  by 
subcutaneous  section,  have  shown  that  the  processes  in  man  and  m 
animals  are  not  materially  different.  The  chief  differences  are,  we  may 
believe,  that,  as  in  the  repair  of  bones,  the  production  of  reparative 
material  is  more  abundant,  audits  organisation  more  speedy  in  animals 
than  in  man. 

I  have  already,  in  the  eighth  lecture,  stated  generally  the  differences 
in  the  several  consequences  of  open  and  subcutaneous  wounds,  In  the 
case  of  divided  Achilles-tendons,  the  disadvantages  of  open  wounds— 
i.e.  of  wounds  extending  through  the  integuments  over  and  on  each  side 
of  the  tendon,  as  well  as  through  it,  were  as  follows  :— 1.  There  were 
always  more  inflammation  in  the  neighbourhood  of  the  wound,  and 
more  copious  infiltration  of  the  parts,  than  in  a  subcutaneous  division  of 
the  tendon  in  the  same  rabbit;  2.  Suppuration  frequently  occurred, 
either  between  the  retracted  ends  of  the  divided  tendon,  or  beneath  its 

of  the  tracheal  rings  of  an  infant,  who  died  about  twelve  months  after  the  opera- 
tion of  tracheotomy  had  been  performed,  that  no  scar  was  Visible.     No  micro 
scopic  examination  of  the  new  material  was,  however,  made 

"  Museum  of  the  College,  No.  377;  and  of  St.  Bartholomew  s,  Ser. 
73     Numeroufl   examples  of  the  partial  repair  of  larger  , njur.es  of  art,cu,u  and 
other  cartilages  will  be  found  in  llildcbrandt's  Anaiomtc,  B.  it  p.  808. 
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distal  end ;  3.  the  skin  was  more  apt  to  become  adherent  to  the  tendon, 
and  so  to  limit  and  hinder  its  sliding  movements,  when  the  healing  was 
completed  ;  4.  The  retracted  ends  of  the  tendon  were  more  often  dis- 
placed, so  that  their  axes  did  not  exactly  correspond  with  each  other, 
or  with  that  of  the  reparative  bond  of  union. 

Such  mishaps  were  often  observed  in  the  open  wounds,  but  were  rare 
after  the  subcutaneous  operations.  In  the  cases  of  open  wounds  they 
were  avoided  as  often  as  the  wound  through  the  integuments  healed 
quickly ;  and  whenever  this  happened  the  case  proceeded  like  one  in 
which  the  subcutaneous  division  had  been  made.  It  was  evident  that 
the  exposure  of  the  wounded  parts  to  the  air  did  little  harm,  if  it  was 
continued  for  only  a  few  hours ;  a  fact  that  may  be  usefully  remem- 
bered when  operations  must  be  performed  on  tendons  which  it  is  not 
convenient  to  divide  unseen. 

These  same  cases  of  speedy  healing  of  the  opening  in  the  integu- 
ments served  to  show  that  it  is  unimportant  for  the  healing  of  divided 
Achilles-tendons,  whether  the  connective-tissue  sheath  or  covering  of 
the  tendon  be  divided  completely  or  only  partially.  In  all  the  cases  of 
open  division  in  these  experiments,  it  was  completely  cut  through  ;  yet, 
when  the  external  wound  healed  quickly,  the  union  of  the  divided  ten- 
don was  as  speedy  and  as  complete  as  in  any  case  of  subcutaneous  divi- 
sion in  which  it  might  be  supposed  that  the  sheath  of  the  tendon  was 
only  partially  injured. 

I  will  describe  now  the  course  of  events  after  subcutaneous  division 
of  the  Achilles-tendon  ;  stating  only  what  was  generally  observed,  and 
illustrating  it,  as  far  as  may  be,  with  the  annexed  diagram  (Fig.  28),  in 
which,  as  in  longitudinal  sections,  A  may  represent  the  natural  condition 
of  the  tendon  and  its  muscles,  and  the  succeeding  figures  the  effects  of 
its  division  and  the  successive  stages  of  its  repair.1 

At  the  instant  of  the  division  the  ends  of  the  tendon  separate  to  the 
distance  of  nearly  an  inch,  the  upper  portion  of  the  tendon  being  drawn 
up  the  leg  by  the  action  of  the  gastrocnemius  and  solens  muscles  (b). 
The  retraction  is  comparatively  much  greater  thau  is  usual  in  operations 
on  the  human  Achilles-tendon ;  for  when  these  arc  clone,  the  muscles 
are  seldom  capable  of  strong  or  extensive  contraction.    It  is  in  all  cases 

.  '.  The  accoimt  hcro  given  agrees  in  nil  essential  respects  with  that  by  Lebert 
>».  ^Abhandhmgen  .  .  .  .  der praM.  Chirvrgie,?,  403.  Neither  do  the  accounts 
materially  differ,  except  in  being  less  minute,  which  are  given  by  Von  Amnion  (l)e 
Mymlogia  Tenotomies) :  Duval  <n,dl.  do  I' Acad.  Eoyale  de  Midednc,  1837);  and 
puparc  {Aederlandsvh  Lancet,  1837).  ' 
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to  bo  remembered  that  the  separation  is  effected  entirely  by  the  with- 
drawal of  the  upper  portion  of  the  tendon:  the  lower,  being  not  con- 
nected with  mnscle,  remains  with  its  end  opposite  the  wound.  To  this 
we  may  ascribe  the  general  fact  that  the  reparative  process  is  more 
active  and  the  inflammatory  proeess  less  so,  at  the  upper  than  at  the 
lower  portion  of  the  tendon  :  for  the  latter  lies  in  the  very  centre  of  the 
chief  inflammatory  action ;  while  the  former  is  removed  far  from  it, 


ABC  D  E 

Fig.  28. 

being  drawn  away  at  once  from  the  seat  of  the  injury  and  from 
even  the  slightest  exposure  to  the  air. 

T  have  already  said  that  very  little  blood  is  effused  in  the  subcutan- 
eous operations.  Commonly,  only  a  few  blotches  of  extravasation 
appear  in  and  near  the  space  from  which  the  upper  part  of  the  tendon 
is  retracted  (b).  The  first  apparent  consequence  of  the  division  of  the 
tendon  is  the  production  of  a  substance  in  which  the  well-known  forms 
of  lymph-cells  and  white  blood-corpuscles  may  be  seen.  These,  speedily 
becoming  more  distinctly  nucleated  and  elongated,  undergo  the  changes 
which  I  mentioned  in  describing  the  development  of  cells  in  granula- 
tions. The  lymph  makes  the  tissues  at  and  near  the  wound  succulent 
and  yellow,  like  parts  infiltrated  in  anasarca.  The  bloodvessels  near 
the  divided  tendon  enlarge  as  in  an  inHamed  part,  and  appear  filled  with 
blood  (d,  c).  The  new  material  producod,  together  with  the  enlarge- 
ment of  the  vessels,  swells  the  parts,  so  that  the  skin  is  scarcely  at  all 
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depressed  between  the  separated  ends  of  the  tendon.  But  in  wcll-mado 
subcutaneous  sections  this  inflammatory  product  is  of  small  amount, 
and  takes,  I  believe,  little  or  no  share  in  the  healing  of  the  injury ;  and 
its  cells  are  not  developed  beyond  the  state  in  which  they  appear 
spindle-shaped.  I  have  never  seen  indications  of  their  forming  fila- 
ments of  connective  tissue. 

In  rabbits,  forty-eight  hours  usually  elapse  before  there  are  distinct 
signs  of  the  production  of  the  proper  reparative  material.  This  is 
formed  in  the  fibro- cellular  tissue  that  lies  between  and  close  round  the 
separated  ends  of  the  tendon,  as  well  as  in  the  interspaces  of  the  ten- 
dinous fasciculi  of  those  ends.  It  thus  swells  up  the  space  between  the 
separated  ends,  and  makes  the  ends  themselves  larger,  and  somewhat 
ruddy,  soft,  and  succulent.  Some  portion,  at  least,  of  it  being  formed 
where  the  inflammatory  effusion  was,  one  finds  their  constituents 
mingled ;  but  I  believe  that,  while  the  proper  reparative  material 
develops  itself,  the  product  of  the  inflammation  is  either  arrested  in  its 
development,  or  even  degenerates ;  its  cells  shrivelling  and  gradually 
wasting. 

I  need  not  now  describe  the  mode  of  development  of  the  reparative 
material  provided  for  divided  tendons  ;  for  I  have  taken  it  as  a  typical 
example  of  the  development  of  nucleated  blastema  into  fibrous  tissue 
(p.  143).  To  the  naked  eye  it  appears  after  three  days  as  a  soft, 
moist,  and  greyish  substance,  with  a  slight  ruddy  tinge,  accidentally 
more  or  less  blotched  with  blood,  extending  from  one  end  of  the  tendon 
to  the  other,  having  no  well-marked  boundary,  and  merging  gradually 
into  the  surrounding  ' parts  (c).  In  its  gradual  progress,  the  reparative 
material  becomes  commensurately  firmer,  tougher,  and  greyer,  the 
ruddiness  successively  disappearing  from  the  circumference  to  the  axis : 
it  becomes,  also,  more  defined  from  the  surrounding  parts,  and,  after 
four  or  five  days,  forms  a  distinct  cord-like  vascular  bond  of  connection 
between  the  ends  of  the  tendon,  extending  through  all  the  space  from 
which  they  have  been  retracted,  and  for  a  short  distance  ensheathing 
them  both  (d,  e). 

As  the  bond  of  connection  thus  acquires  toughness  and  definition, 
so  the  tissue  around  it  loses  its  infiltrated  and  vascular  appearance  : 
the  bloodvessels  regain  their  normal  size,  the  inflammatory  effusion 
clears  up,  and  the  integuments  become  looser,  and  slide  more  easily. 
In  every  experiment,  one  finds  cause  for  admiration  at  the  manner  in 
which  a  single  well-designed  and  cord-like  bond  of  union  is  tints 
gradually  formed,  where  at  first  there  had  been  a  uniform  and  scorn- 
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ingly  purposeless  infiltration  of  the  whole  space  left  by  the  retraction 
of  the  tendon. 

With  the  increase  of  toughness  the  new  substance  acquires  a  more 
decidedly  filamentous  appearance  and  structure.  After  the  fourth  day 
the  microscope  detects  nuclei  in  the  reparative  material ;  and  after  the 
seventh  or  eighth  day  there  appear  well-marked  filaments,  like  those  of 
the  less  perfect  forms  of  fibrous  tissue.  Gradually  perfecting  itself,  but 
with  a  rate  of  progress  which  becomes  gradually  less,1  the  new  tissue 
may  become  at  last,  in  all  appearance,  identical  with  that  of  the  original 
tendon.  So  it  has  happened  in  the  valuable  specimens  presented  to  the 
Museum  of  the  College  by  Mr.  Tamplin.2  They  are  the  Achilles-tendon 
and  the  tendons  of  the  anterior  and  posterior  tibial  muscles  of  a  child 
nine  months  old,  in  whom,  when  it  was  five  months  old,  all  these  tendons 
were  divided  for  the  cure  of  congenital  varus.  The  child  had  perfect 
use  of  its  feet  after  the  operation,  and  when  it  died,  no  trace  of  the  divi- 
sion of  any  of  the  tendons  could  be  discerned  even  with  microscopic  aid. 

In  the  instances  of  divided  hnman  tendons,  less  retraction,  I  have 
already  said,  takes  place  than  in  those  of  lower  animals.  The  connect- 
ing bond  is  therefore  comparatively  shorter ;  and  it  is  yet  more 
shortened  when,  like  a  scar,  it  contracts  as  it  becomes  firmer.  It  is 
impossible,  therefore  to  say  what  length  of  new  material  was,  in  this 
case,  formed  into  exact  imitation  of  the  old  tendon.  But,  however 
little  it  may  have  been,  such  perfect  repair  as  these  specimens  show  is 
exceedingly  rare.  More  commonly  the  differences  between  the  original 
tendon  and  the  new  substance  remain  well  marked.  The  latter  does 
not  acquire  the  uniform  arrangement  of  fibres,  or  the  peculiar  glistening 
thence  accruing  to  the  normal  tendons ;  it  is  harder  and  less  pliant, 
though  not  tougher ;  its  fibres,  appear  irregulai'ly  interwoven  and  en- 
tangled, dull-white,  like  those  of  a  common  scar.  And  these  differences, 
though  as  time  passes  they  become  gradually  less,  are  always  seen  when 
a  longitudinal  section  is  made  from  behind,  through  both  the  ends  of 
the  tendon  and  the  new  substance  that  ensheaths  and  connects  them. 
In  such  a  section  (as  in  Fig.  28,  e)  one  sees  each  of  the  retracted  ends 
of  the  divided  tendon  preserving  nearly  all  its  peculiar  whiteness,  only 

1  One  may  remark  this  as  a  general  fact,  that  when  once  the  reparative  process 
has  commenced  much  more  appears  to  be  done  in  it  in  tho  first  lVw  days  than  in 
any  equal  subsequent  period  of  time.  It  may  bo  another  instance  justifying  the 
goneral  expression,  that  production  is  easier  than  development  or  improvement, 
and  that  tho  earlier  or  lower  dovolopments  require  loss  organising  forco  than  the 
higher  or  later. 

2  Nos.  358,  359,  360. 
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somewhat  rounded  or  mis-shapen,  swollen,  and  imbedded  in  the  end  of 
the  new  substance,  which  is  always  greyer,  or  less  glistening,  and  looks 
less  compact  and  regular.  In  the  retracted  ends  of  the  tendon  one  may 
discern  the  new  substance  mingled  with  the  old  and  interposed  between 
its  fasciculi,  with  which  one  may  believe  it  is  connected  by  the  finest 
dove-tailing.1 

The  strength,  both  of  the  new  substance  itself,  and  of  its  connection 
by  intermingling  with  the  original  substance,  is  worthy  of  remark.  To 
test  it,  I  removed  from  a  rabbit  an  Achilles  tendon,  which  had  been 
divided  six  days  previously,  and  of  which  the  retracted  ends  were  con- 
nected by  a  bond  of  the  size  and  texture  usual  at  that  period  of  the  re- 
parative process.  I  suspended  from  the  half-section  of  this  bond 
gradually  increased  weights.  At  length  it  bore  a  weight  of  ten  pounds, 
but  presently  it  gave  way  with  it :  yet  we  may  suppose  the  whole  thick- 
ness of  the  bond  would  have  borne  twenty  pounds.  In  another  experi- 
ment I  tried  the  strength  of  a  bond  of  connection  which  had  been  ten 
days  forming  in  a  small  young  rabbit :  this,  after  bearing  suspended 
weights  of  twenty,  thirty,  forty,  and  fifty  pounds,  was  torn  with  fifty- 
six  pounds.  But  surely  the  strength  it  showed  was  very  wonderful 
when  we  remember  that  it  was  not  more  than  two  lines  in  its  chief  dia- 
meter ;  and  that  it  was  wholly  formed  and  organised  in  ten  days,  in  the 
leg  of  a  rabbit  scarcely  more  than  a  pound  in  weight.  With  its  tena- 
city it  had  acquired  much  of  the  inextensibility  of  the  natural  tendon. 
It  was  indeed  stretched  by  the  heavy  weights  suspended  from  it,  yet  so 
slightly  that  I  think  no  exertion  of  which  the  rabbit  was  capable  would 
have  sufficed  to  extend  it  in  any  appreciable  degree.2 

The  Sealing  of  Striped  Muscles,  subcutaneously  divided,  presents 
many  things  exactly  similar  to  those  just  described  as  observed  in  the 
healing  of  tendons  similarly  divided.  In  experiments  which  I  made  on 
the  triceps  extensor  brachii,  and  the  tibialis  anticus  of  rabbits,  there 
was  always  observed  a  peculiar  inversion,  subsidence,  or  tncldng-in  of 
the  muscular  fibres  at  the  divided  part ;  so  that  nearly  all  the  fasciculi 

J  Tlie  appearances  are  shown  in  specimens  in  tho  Ooilcgo  Museum,  Nos.  3-18 
to  3o4;  and  in  bhose  from  tho  experiments  on  rabbits  in  tho  Museum  of  St  Bar- 
tholomew's, Ser.  v. ;  36  to  44. 

2  Reference  may  hero  be  mado  to  tho  observations  of  Mr.  W.  Adams  On  the 
Separative  Process  in  Human  Tendons  after  Division,  London,  I860,  as  confirming 
generally  what  is  described  in  the  text,  In  this  work  an  abstract  of  the  various 
opinions  entertained  by  surgeons  on  the  process  of  reparation  of  these  structures  has 
Deon  incorporated  in  the  form  of  an  appendix. 


202  HEALING  OF  MUSCLES. 

directed  their  cat  ends  towards  the  subjacent  bone  or  fascia.  Thus  it 
sometimes  appeared  to  happen  that  though  the  retracted  portions  of  the 
muscle  were  imperfectly  united,  yet  the  action  of  the  muscle  was  not 
lost ;  for  one  or  both  its  ends,  acquiring  new  attachment  to  the  subja- 
cent parts,  could  still  act,  though  with  diminished  range,  upon  the  joint 
over  which  its  fibres  passed. 

In  genera]  it  appeared  that  the  reparative  material  was  less  quickly 
produced  than  after  division  of  the  tendons ;  but  this  might  be  because 
of  the  greater  violence  inflicted  in  the  operation,  more  than  because  of 
the  structure  of  the  divided  parts  ;  and  at  length,  but  always,  I  think, 
more  slowly  than  with  them,  the  ends  of  the  retracted  portions  became 
enclosed  in  a  tough  fibrous  bond  of  union.  After  the  formation  of  this 
bond  the  healing  of  divided  muscles  is  improved,  both  by  the  clearing 
up  of  the  surrounding  tissues  infiltrated  with  inflammatory  products,  and 
by  the  contraction  of  the  new  bond,  which  thus  draws  together  the  re- 
t  racted  portions  of  the  muscle,  so  that  they  may  nearly  coalesce.  Thus 
in  a  man  who  had  cut  his  throat  long  before  his  death,  and  had  divided 
the  left  sterno-hyoid,  omo-hyoid,  and  sterno-thyroid  muscles,  I  found 
that  the  ends  of  these  muscles,  though  they  must  at  first  have  retracted 
considerably,  had  all  been  drawn  to  attachments  on  the  cricoid  cartilage, 
over  which  their  several  portions  nearly  united. 

Although,  as  a  rule,  fibrous  tissue  forms  the  medium  of  connection 
between  the  two  ends  of  a  divided  muscle,  yet  some  recent  observations 
show  that  a  new  formation  of  striped  muscular  fibre  may  occur,  both 
when  a  muscle  is  wounded  and  when  it  is  the  seat  of  suppuration.  For 
elongated,  spindle-like  cells  form  at  the  seat  of  injury,  the  protoplasm 
of  which  undergoes  transverse  striation,  in  the  same  manner  aB  is  seen 
in  the  development  of  muscular  fibres  in  the  embryo.  By  some  these 
new  fibres  are  supposed  to  be  derived  either  from  the  nuclei  of  the 
original  fibres  of  the  muscle  or  from  its  interstitial  connective  tissue, 
whilst  by  others  the  white  blood-corpuscles  are  considered  to  take  a 
part  in  their  production.1 

The  observations  of  Zenker  2  also,  on  the  pathological  changes  which 
take  place  in  the  voluntary  muscles  during  abdominal  typhoid  fever, 


'  Consult  on  this  subject  C.  0.  Wober.  in  Billroth  und  von  Pitha's  Havdbvch 
15.  i.  p.  270;  and  VirchoVs  Arckiv,  1867,  p.  215;  Mnslowsky,  Wiener  Med. 
WbohertSehrift,  1868,  12$  Aufrecht,  VitcchoVs  AreMv,  xiiv.p.  196.  ....... 

«  Uober'dio  Veriinderungen  der  Willkiirlichen  Muskeln  in  Typhus  Alxlom.nabs, 
Leipzig,  1864.  Also  Waldoyor,  Virchows  Archiv,  xxxiv;  C.  E.  Horhnan, 
idem,  xl. 
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have  directed  attention  to  the  regenerative  process  which  subsequently 
occurs  in  them.  He  has  pointed  out  that  a  new  formation  of  trans- 
versely striped  fibres  occurs,  and  that  for  the  reparation  of  this  tissue  a 
multiplication  of  the  nucleated  corpuscles  of  the  intermediate  connec- 
tive tissue  takes  place,  some  of  which  elongate,  and  become  ribbon- 
shaped  and  transversely  striped. 

The  Healing  of  Injured  Arteries  and  Veins  is  commonly  a  more  com- 
plicated process  than  those  already  described,  on  account  of  the  changes 
that  ensue  in  the  blood  that  is  stagnant  within,  or  shed  around,  the  in- 
jured vessel.1 

Small  wounds  of  either  arteries  or  veins  may  heal  by  immediate 
union,  or  primary  adhesion,  as  those  of  any  other  tissue  may,  and  the 
blood  shed  into  the  adjacent  tissues  may  be  absorbed  as  from  common 
ecchymosis.    An  artery  divided  in  only  part  of  its  circumference,  al- 
though it  may  be  for  a  time  contracted,  yet  does  not  remain  so  ;  neither 
is  it  commonly,  in  such  a  case,  obstructed  by  clot  within  its  canal. 
Hence,  after  such  wounds,  the  pulse  in  the  distal  or  lower  part  of  the 
artery  is  often  unaffected.    After  the  first  outburst  of  blood,  some  that 
remains  extravasated  among  the  tissues  usually  clots  and  covers  the 
wound  in  the  artery ;  but  the  closure  is  often  ineffectual,  or  only  for  a 
time,  and  fresh  bleedings  ensue,  either  increasing  the  accumulation  of 
extravasated  blood  or  pushing  out  the  clots  already  formed.    In  this 
way,  with  repeated  haemorrhages  at  uncertain  intervals,  the  wound  in 
an  artery  is  often  kept  open,  and  at  the  end  of  two  or  three  weeks  may 
show  no  trace  of  healing,  but  rather  appear  widened  and  with  softened 
everted  edges.    In  such  a  case  it  is  possible  that  a  wound  in  an  art  ery 
may  still  heal  by  granulations,  either  rising  from  its  edges  or  coalescing 
over  it  from  adjacent  parts  ;  but  the  event  is  too  unlikely  to  justify 
the  waiting  for  its  occurrence,  if  there  be  opportunity  for  surgical  in- 
terference ;  and  even  if  healing  should  go  so  far  as  to  close  the  opening 
m  the  artery,  yet  it  is  likely  to  be  insecure,  for  both  the  elastic  tissue 
and  smooth-fibred  muscle,  on  which  its  strength  largely  depends,  are 
very  slowly  formed  in  scars.    Hence  a  form  of  traumatic  aneurism 
seems  not  very  rare,  in  which  the  sac  is  chiefly  formed  of  scar-tissue, 
winch  closed  the  wound  in  the  artery  and  then  yielded  to  the  pressure 
of  the  blood. 

1  Nearly  all  that  follows  relates  to  the  healing  of  wounds  of  arteries.  Tho 
process  in  veins  appears  to  be  essentially  the  sa.no,  but  more  quickly  accomplished. 
8ee  stilling:  Die  naturlichen  Prncesse  bei  der  HeUung  durchschlunqcncr  Bhifnefa^e 
K.senach,  1831,  pp.  147  and  289. 
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In  the  case  of  an  artery  divided  quite  across,  three  chief  things  are 
to  be  considered— namely,  the  natural  immediate  arrest  of  the  bleeding, 
the  closing  of  the  two  orifices,  and  the  disposal  of  the  blood  that  may 
become  stagnant  at  and  near  the  ends  of  the  divided  vessels. 

The  bleeding  is  arrested,  mainly,  by  the  contraction  of  the  mus- 
cular coat  of  the  artery.  Stimulated  by  the  injury  and  by  exposure 
to  the  air,  and  relieved  from  much  of  the  pressure  of  the  blood,  whose 
onward  course  is  less  resisted,  the  muscular  tissue  of  the  divided 
artery  contracts  and  closes  ;  or,  at  least,  diminishes  the  canal.  In 
some  instances  the  contraction  is  narrowly  funnel-shaped  or  like  the 
neck  of  a  Florence  oil-flask,  and  the  end  of  the  artery  may  be  open  ; 
while,  at  a  little  distance  within,  its  canal  is  closed  or  much  narrower, 
and  this  contracted  part  is  filled  with  a  clot.  In  some,  the  exterior 
layers  of  the  muscular  fibres  seem  to  contract  rather  more  than  the 
interior,  and  the  end  of  the  artery  appears  prominent  or  pouting. 
Many,  perhaps  trivial,  differences  of  this  kind  may  be  noticed  in  diffe- 
rent arteries  cut  across  in  amputations.  Moreover,  the  processes  for  the 
stoppage  of  bleeding  are  not  equally  effective  in  the  upper  and  lower 
ends  of  a  divided  artery,  for  whilst  the  upper  end  may  be  permanently 
closed  and  remain  so,  the  lower  end,  perhaps  because  of  the  division  of 
its  nerves,  may  re-open,  and  bleeding  be  renewed  from  it,  some  time 
after  the  wound  has  been  inflicted. 

The  retraction  of  the  divided  artery  within  its  sheath,  or  among  the 
adjacent  tissues,  assists  to  stay  the  bleeding,  by  giving  opportunity  for 
the  blood  to  become  diffused,  as  it  flows  through  the  tissues  that 
collapse  over  the  end  of  the  artery  before  it  closes.  But  the  degree  to 
which  this  retraction  can  take  place  is  very  uncertain.  It  depends 
chiefly  on  the  laxity  or  the  closeness  of  the  attachment  of  the  artery  to 
the  surrounding  tissues,  and  on  the  extent  to  which  they  with  it  are 
divided,  and  with  it  are  capable  of  retraction.  In  amputations,  one 
sees  many  differences  in  these  respects.  Arteries  divided  close  to 
ligamentous  parts  and  the  origins  of  muscles  appear  much  retracted, 
because  the  tissues  about  them  are  scarcely  at  all  drawn  back  ;  so  it  is 
in  amputations  just  below  the  knee :  but  those  that  are  divided  where 
there  is  much  areolar  tissue,  or  where  muscles  are  far  from  their 
origins,  as  in  the  middle  or  lower  part  of  the  forearm,  appear  less  re- 
tracted, because  the  surrounding  parts  are  retracted  as  much  or  more 
than  they.  In  like  manner,  arteries,  from  which  branches  are  given 
off  just  above  the  place  of  division,  retract  less  than  others,  the 
branches  holding  I  hem  in  place. 
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Equally  varioas  is  the  degree  in  which,  tlie  bleeding  from  a 
wounded  artery  is  arrested  by  the  blood  collecting  around  it,  and  in 
front  of  its  orifice.  It  depends  mainly  on  the  degree  of  retraction  of 
the  artery,  and  on  the  facility  with,  which,  the  blood  can  escape  through 
the  external  wound.  It  is  assisted,  in  case  of  large  hxeniori-hage,  by 
the  weakening  of  the  action  of  the  heart,  and,  perhaps,  by  the  readier 
coagulation  of  the  blood  which  ensues  in  syncope. 

The  efficacy  of  these  means  for  the  arrest  of  bleeding  from  all  but 
the  principal  arterial  trunks  is  evident  enough  immediately  after 
the  amputation  of  a  limb.  However  many  arteries  may  need  ligature, 
they  are  probably  not  a  tenth  of  those  that  were  just  now  traversed 
by  quick  streams  of  blood.  The  rest  are  already  closed  by  their  own 
muscular  action,  needing  no  assistance  from  a  diminished  action  of  the 
heart,  or  the  effusion  of  blood  around  them. 

One  of  the  most  simple  instances,  probably,  under  which  the  closure 
of  an  artery  may  be  studied,  is  seen  in  those  cases  in  which  temporary 
metallic  compression  by  means  of  needles  is  employed,  as  in  one  or 
other  of  the  various  modes  of  acupressure  suggested  by  Sir  J.  Y.  Simp- 
son.1 If  carefully  performed,  it  is  stated  that  no  rupture  of  the 
internal  or  middle  coats  of  the  artery  occurs,  but  the  blood  coagulates 
within  the  vessel,  and  forms,  as  a  rule,  a  conical  plug  immediately 
above  the  line  of  pressure,  whilst  the  apposed  walls  of  the  artery 
become  adherent  by  means  of  lymph.  Organisation  and  contraction  of 
the  clot  then  take  place,2  and  although  the  changes  which  occur  in  it 
have  not  yet  been  fully  worked  out  by  the  aid  of  the  microscope,  it  is 
probable  that  they  are  similar  to  those  which  have  been  seen  in  the 
clot  which  forms  in  an  artery  after  the  application  of  a  ligature. 

When  torsion  is  the  method  employed  to  close  the  end  of  the  artery 
the  inner  coats  of  the  divided  end  of  the  vessel  are  separated  from  the 
outer  coat,  and  are  turned  upwards  within  the  artery  in  a  funnel-like 
manner,  so  as  to  form  a  valvular  arrangement,  which  as  Professor 
Humphry  has  shown,3  offers  to  the  blood-current  a  resistance  pro- 
portioned  to  the  depth  of  the  funnel  and  the  tightness  with  which  the 
fibres  of  the  outer  coat  are  twisted  together. 

When  a  divided  artery  is  tied  with  an  ordinary  ligature,  the  injury 

1  See  more  especially  his  treatise  on  Acupressure,  Edinburgh  1864 
bee  two  cases,  pp.  112,  169,  in  Professor  Pirrie  and  Dr   Keith',  .  i 
Acupressure,  London,  1867;  and  the  experiments  of  Mr  La  Jon  T' 
Times  and  Gantte,  July  15  and  22,  1866.  ,n  Med*a> 

3  Journal  of  Anatomy  and  Physiology,  November,  1868,  p.  13,  pl.  j. 
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to  bo  repaired  is  not  merely  that  of  the  -wound,  but  that  of  the  liga- 
ture ;  an  injury  in  which  a  bruised  wound  dividing  the  middle  and 
internal  coats  of  the  artery,  a  bruise  with  continued  compression  of  its 
external  coat,  and  the  continued  presence  of  a  foreign  body,  are  super- 
added to  the  injuries  -which  preceded  the  application  of  the  ligature. 

For  simplicity's  sake,  let  us  consider  the  repair  of  such  an  injury 
in  only  that  part  of  an  artery  which  is  above  the  ligature — i.e.  nearer 
to  the  heart.  The  changes  in  the  part  beyond  the  ligature  are, 
according  to  Stilling,  the  same,  but  more  quickly  accomplished. 

Now,  in  this  repair  three  parts  are  chiefly  concerned — namely, 
(1),  the  injured  walls  of  the  vessel  at  and  immediately  adjoining  the 
ligature  ;  (2),  the  part  of  the  vessel  between  the  ligature  and  the  first 
branch  above  it,  through  which  the  blood  can  flow  off;  and  (3),  the 
blood  which,  within  the  same  part  of  the  vessel — i.e.  between  the  liga- 
ture and  the  first  branch  nearer  to  the  heart,  lies  nearly  stagnant.  The 
healing  of  the  artery  may  indeed  be  accomplished  without  the  help  of 
this  blood,  but  certain  changes  in  it  commonly  concur  with  the  rest  of 
the  process. 

(1.)  The  injured  walls  of  the  vessel,  and  the  tissue  immediately 
around  them,  inflame,  and  production  of  lymph  takes  place  in  them, 
especially  at  and  just  above  the  divided  parts  of  the  coats  constricted 
and  held  in  contact  by  the  ligature.  Thus,  as  by  primary  adhesion, 
or  by  an  adhesive  inflammation,  the  wound  made  by  the  ligature  in 
the  middle  and  internal  coats  is  united ;  and,  through  the  same  process, 
this  union  is  strengthened  by  the  adhesion  of  these  coats  to  the  outer 
coat,  and  of  the  outer  coat  to  the  sheath,  or  other  immediately  adjacent 
tissues.  There  is  a  general  adhesion  of  these  parts  to  one  another ; 
they  appear  thickened,  infiltrated,  and  morbidly  adherent:  beneficial  as 
the  result  is,  it  is  the  result  of  disease.  Through  the  same  disease,  the 
portion  of  the  outer  coat  of  the  artery  included  within  the  ligature 
sloughs,  and  is  brought  away,1  or  it  ulcerates  and  permits  the  remova 
of  the  ligature,  and  a  more  natural  process  of  organisation  of  the 
inflammatory  products,  among  which  it  lay,  and  which  its  presence 
had  tended  to  increase.2 

,  Se0  a  .specimen  from  a  tied  subclavian  arl  ervin  the  Museum  of  St.  Bartholomew's, 

'''""if'the^iseptie  ligature  be  employed  it  merely  inflict*  a  wounc 1  or  injury  upon 
the  vessel,  without  introducing  any  permanent  cause  of  n-r.tat.on.    Ihe  injured  , 
herefore  becomes  repaired  after  the  manner  of  a  subcutaneous  wound,  w.  l.out  p   ,  ng 
,,,,-ough  the  process  of  granulation  and  suppuration,  whu-h  IS  ™6W1>3  the  emplo, 
ment  of  the  ordinary  septic  ligatiu-e.    (Lister  in  lance/,  April  ISbJ.) 
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(2.)  When  any  part  of  an  artery,  through,  any  cause,  ceases  to  be 
traversed  by  blood,  its  walls  tend  to  contract  and  close  its  canal.  The 
application  of  a  ligature  brings  into  this  condition  all  that  part  of  the 
tied  artery  which  lies  between  it  and  some  branch  or  branches  higher 
up,  through  which  the  stream  of  blood  may  be  carried  off.  The  walls 
oft  his  part  therefore  slowly  contract,  gradually  reducing  the  size  of  its 
canal,  and,  in  some  instances,  probably,  closing  it.  There  is  not  in 
this,  as  in  the  last-described  part  of  the  process,  any  disease  :  the  con- 
traction is  only  the  same  as  that  of  the  ductus  arteriosus,  the  umbili- 
cal arteries,  and  other  vessels,  from  which,  in  normal  life,  the  streams 
of  blood  are  diverted  ;  and  the  closure  may,  as  in  them,  according  to 
Kokitausky,1  be  assisted  by  deposit  from  the  blood  thickening  with  an 
opaque  white-layer  the  internal  coat.  The  time  occupied  by  this  con- 
traction, and  its  extent  in  length  along  the  artery,  are  too  various  to 
be  stated  generally.  When  it  is  permanent,  the  coats  of  the  artery,  at 
its  completion,  waste,  lose  their  peculiar  structures,  and  are  slowly 
transformed  into  a  fibrous  tissue,  such  as  that  which  composes  the 
solid  cord  of  the  ductus  arteriosus. 

Respecting  these  two  consequences  of  the  application  of  ligatures, 
little  difference  of  opinion  can  exist ;  and  it  may  be  repeated,  that 
either  of  these  may  suffice  for  the  safe  closure  of  the  artery.  Thus  on 
the  one  hand,  we  sometimes  see  an  artery  pervious  to  the  very  end  of 
a  stump,  but  there  safely  closed  at  the  seat  of  ligature  ;  and,  on  the 
other,  the  naturally  torn  umbilical  arteries  of  animals,  and,  I  suspect, 
the  arteries  which  in  common  wounds  are  divided  and  spontaneously 
cease  to  bleed,  are  closed  and  obliterated  without  inflammation. 

(3.)  Much  more  commonly,  the  blood  contained  in  and  near  the 
end  of  the  tied  artery  becoming  stagnant,  concurs  with  both  the  pro 
cesses  just  described,  to  the  closure  of  the  canal.  Concerning  this 
tod  constituent  of  the  process,  more  questions  have  been  raised,  and 
admirable  observations  have  been  made  by  Stilling,"  Zwicky  3  .nili 
Otto  Weber,*  in  a  large  series  of  experiments  on  the  arteries  of 
^als  >  those  of  Stilling  refer  chiefly  to  the  changes  visible  to  the 
naked  eye,  those  of  Zwicky  and  Weber  to  the  more  minute 

When  an  artery  is  tied,  the  blood,  as  already  said,  becomes  nearly 

1  PatkoloffieoJie  Anatomic,  li.  ii.  p.  623 
im**  mtM-  Pr°CeSSV  M  *»"  Hdhm*  turchscMungcncr  Blulgefassc.  Eisenach, 
3  Die  Metamorphose  dee  Thrombus.   Zurich,  1845 
1  BilHoth  and  von  Pitha'fl  Hmdbuch  dcr  Chirurgic,  B.  j;  Ab.  j.  S.  M2 
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stagnant  in  the  canal,  from  the  ligature  upwards  to  the  first  principal 
branch.  In  an  uncertain  time,  varying  from  one  to  eighteen  hours,  a 
part  of  this  blood  coagulates  ;  and  the  clot  commonly  assumes  a  more 
or  less  conical  form.  The  base  of  this '  conical  clot,'  'internal  obturator,' 
'plug,'  or  '  thrombus,'  rests  in  and  fills  the  end  of  the  artery,  at  the 
wound  made  by  the  ligature ;  its  apex  usually  lies  nearly  opposite  the 
first  branch  above,  in  the  axis  of  the  artery  :  it  is  surrounded  by  fluid, 
but  still  nearly  stagnant,  blood,  which,  except  at  its  base,  intervenes 
between  it  and  the  internal  surface  of  the  artery.  At  its  base,  and 
higher  up  if  it  fills  the  artery,  the  clot  is  dark  and  soft,  like  a 
common  blood-clot :  its  upper  part  and  apex,  are  denser,  harder,  and 
whitish,  like  coagulated  fibrine  ;  and  layers  of  white  substance,  mark- 
in  o-  it  with  pale  spots,  are  often  gradually  superadded  to  its  middle  and 
apex,  and  increase  its  adhesion  to  the  walls  of  the  vessel.  The  red 
corpuscles  also  in  it  shrivel  up  and  disappear. 

Changes  soon  begin  to  occur  in  the  colourless  blood- corpuscles 
within  the  clot.  They  elongate  into  spindles,  or  form  stellate  corpus- 
cles, such  as  are  seen  in  young  connective  tissue,  and  anastomose  with 
each'  other,  forming  a  net-work  which  traverses  the  clot  in  all 
directions.  The  clot  now  becomes  porous,  spongy,  and  cavernous,  as 
if  it  were  being  gradually  channelled  from  its  surface  towards  its  central 
parts.  In  this  state,  injection  impelled  into  the  artery  will  enter  and 
distribute  itself  in  the  clot,  making  it  appear  vascular,  or  like  a  cavern- 
ous tissue,  which  led  Hunter  1  into  the  belief  that  he  had  found  the 
beginning  formation  of  new  bloodvessels  in  the  clot.  Stilling  and 
Weber  are  of  opinion,  based  on  numerous  observations,  that  the  clot 
thus  becomes  vascular  independently  of  the  vessels  of  the  surrounding 
parts,  but  that  in  the  course  of  time  its  vessels  join  the  vasa  vasorum 
of  the  arterial  wall,  so  that  a  circulation  is  established  through  the 
thrombus.  While  thus  changing,  also,  it  becomes  gradually  more 
decolorised,  passing  through  ruddy,  rosy,  and  yellowish  tints,  till  it  is 
nearly  colourless.  As  it  loses  colour  it  gains  firmness,  and  its  base  and 
the  greater  part  of  its  length  become  more  firmly  adherent  to  the  inner 
surface  of  the  artery,  directly  or  through  the  medium  of  the  lymph 
formed  on  it.  In  this  increasing  firmness,  the  clot,  moreover,  is 
acquiring  a  more  definitely  fibrous  texture,  and,  as  the  same  change  is 
gradually  ensuing  in  the  inflammatory  products  deposited  near  the 
ligature,  the  clot  and  they  unite  more  firmly  than  before.    The  walls 

•  Works,  iii.  p.  119;  and  Musoum  of  College,  No.  11. 
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of  the  artery,  also,  gradually  closing  in  on  the  clot,  unite  with  it ;  and, 
finally,  as  they  also  lose  their  peculiar  texture,  and  become  fibrous,  the 
clot  and  they  together  form  the  solid  fibrous  cord  by  which  the  tied 
portion  of  the  artery  is  replaced ;  a  cord  which  commonly  extends, 
as  did  the  clot,  from  the  seat  of  the  ligature  to  the  first  principal  branch 
above  it.1 

The  minuter  changes  in  the  clot,  associated  with  those  visible  to  the 
naked  eye,  are,  chiefly,  that  it  acquires  a  fibrous  or  fibro-cellular  tex- 
ture, and  its  vascularity  diminishes  as  it  acquires  firmness.  The  de- 
velopment, or  at  least  the  later  part  of  it,  is  accomplished  much  more 
slowly  than  in  the  reparative  material  of  tendons  in  rabbits ;  needing 
more  than  ten  weeks  in  the  clots  formed  in  dogs,  and  more  than  two 
years  in  those  in  men.  In  applying  the  description  drawn  from  experi- 
ments on  animals  to  the  cases  of  human  arteries,  the  same  allowance 
must  be  made  as  in  the  repairs  of  fractures  and  of  divided  tendons. 
The  process  is  less  speedy,  less  simple,  less  straightforward  (if  I  may 
so  speak),  more  prone  to  deviate  and  to  fail,  through  excess  of  that 
disease,  by  a  measured  amount  of  which  the  security  of  the  artery  is 
achieved. 


The  Healing  of  Divided  Nerves  may  be  accomplished  in  two  methods, 
which  may  be  named,  respectively,  primary  and  secondary  union,  and 
may  probably  be  compared  with  the  processes  of  primary  adhesion  (p. 
148),  and  of  connection  by  intermediate  new-formed  bonds  (p.  199.) 

I  know  no  instances  in  which  nerves  healed  in  the  first  method 
have  been  examined,  but  the  nature  of  the  process  may  be  explained  by 
the  history  of  a  case  in  which  it  occurred : — 

A  boy,  eleven  years  old,  was  admitted  into  St.  Bartholomew's 
Hospital,  under  Mr.  Stanley,  with  a  wound  across  the  wrist.  This 
wound,  which  had  been  just  previously  made  with  a  circular  saw, 
extended  from  one  margin  to  the  other  of  the  fore-arm,  about  an  inch 
above  the  wrist-joint.  It  went  through  all  the  flexor  tendons  of  the 
fingers  and  thumb,  dividing  the  radial  artery  and  nerve,  the  median 
nerve  and  artery,  and  extending  for  a  short  distance  into  the  radius 

1  Protestor  Waldeyer  (YirchoVs  Archiv,  xl.  370)  and  Professor  Thiersch  (Billroth 
:°"    I'"*  nandiuch>  J;-    Ab.  ii.)  are  ■  f  opinion  that  the  epithelium  lininf  the 
-  ,o^of  the  artenos  and  veine  plays  the  chief  part  in  the  oration  ofthtcbt 

i  (  11  ,0WS    J"1"'  <Vt0,,e1,  ,8,;S)'  Whilst  admittinS  thai  tho  white  blood' 

JOTpUBclespartidpatein  the  organisation  of  the  clot,  yet  considers  tint 

""  wwciilai  coats  and  the  surrounding 
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itself.  The  ulnar  nerve  and  artery  were  not  injured  ;  the  condition  of 
the  interosseous  artery  was  uncertain,  but  the  interosseous  ligament 
was  exposed  at  the  bottom  of  the  wound.  Half-an-inch  of  the  upper 
portion  of  tbe  divided  median  nerve  lay  exposed  in  the  wound,  and  was 
distinctly  observed  and  touched  by  Mr.  Stanley,  myself,  and  others. 
All  sensation  in  tbe  parts  supplied  from  the  radial  and  median  nerves 
below  the  wound  was  completely  lost  directly,  and  for  some  days  after 
the  injury. 

The  radial  artery  was  tied,  and  the  edges  of  the  wounded  integu- 
ments put  together.  No  particular  pains  were  taken  to  hold  the  ends 
of  the  divided  median  nerve  in  contact,  but  the  arm  was  kept  at  rest 
with  the  wrist  bent. 

After  ten  days  or  a  fortnight  the  boy  began  to  observe  signs  of 
returning  sensation  in  the  parts  supplied  by  the  median  nerve,  and 
these  increasing,  I  found,  a  month  after  the  wound,  that  the  nerve  had 
nearly  recovered  its  conducting  power.  When  he  was  blindfolded,  he 
could  distinctly  discern  the  contact  of  the  point  of  a  pencil  with  his 
second  finger,  and  the  radial  side  of  his  third  finger;  he  was  less  sure 
when  his  thumb  or  his  fore-finger  wa3  touched,  for  though  generally 
right,  he  sometimes  thought  one  of  these  was  touched  when  the  contact 
was  with  the  other;  and  there  were  a  few  and  distant  small  portions  of 
the  skin  supplied  by  the  median  nerve  from  which  he  still  derived  no 
sensation  at  all. 

Now  all  this  proves  that  the  ends  of  the  divided  median  nerve  had 
coalesced  by  immediate  union,  or  by  primary  adhesion,  with  an  exceed- 
ingly small  amount  of  new  substance  formed  between  them.  In  the 
ordinary  secondary  healing  of  divided  human  nerves,  twelve  mouths 
generally  elapse  before,  if  ever,  any  restoration  of  the  function  is  ob- 
served •  in  this  case,  the  nerve  could  conduct  in  a  fortnight,  and 
perhaps  much  less,  after  the  wound.  The  imperfection  of  its  recovery 
is  just  what  one  might  expect  in  such  a  mode  of  union.  One  might 
anticipate  that  some  of  the  fibres  in  one  of  its  portions  would  fail  to  be 
united  to  any  in  the  other  portion  :  and  the  parts  supplied  by  these 
filaments  would  necessarily  remain  insensible.  So,  again,  one  might 
expect  that  some  of  the  fibres  in  one  portion  would  unite  with  somen 
the  other,  with  which  they  wore  not  before  continuous,  and  which 
supplied  parts  alien  from  those  to  which  themselves  were  destined :  m 
all  such  dislocations  of  filaments  there  would  be  confused  or  transferred 
sensations.  But  among  all  the  fibres,  some  would  agam  combine  in  the 
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same  continuity  in  which  they  had  naturally  existed:  and  in  these  cases 
the  function  would  be  at  once  fully  restored.1 

"While  this  case  was  under  observation,  Mr.  Gatty  sent  me,  with  the 
permission  of  Mr.  Heygate,  in  whose  practice  the  case  occurred,  the 
following  particulars  of  a  similar  instance  of  repair  : — 

A  lad  near  Market  Harborough,  thirteen  years  old,  had  his  hand 
nearly  cut  off  at  the  wrist-joint  by  the  knife  of  a  chaff-cutting  machine. 
The  knife  passed  through  the  joint,  separating  a  small  portion  of  the 
ends  of  the  radius  and  of  the  ulna,  and  leaving  the  hand  attached  to  the 
forearm  by  only  a  portion  of  integument  about  an  inch  wide,  connected 
with  which  were  the  ulnar  vessels  and  nerve,  and  the  flexor  carpi  ulnaris 
muscle — all  uninjured.  The  radial  artery  and  some  small  branches 
being  tied,  the  hand  and  arm  were  brought  into  apposition,  and,  after 
removing  a  small  portion  of  extensor  tendon  that  protruded,  were  re- 
tained firmly  with  adhesive  plaister  and  a  splint  of  pasteboard..  The 
wound  went  on  very  well,  and  was  left  undisturbed  for  a  week.  The 
warmth  of  the  hand  returned  ;  in  ten  or  twelve  days  after  the  injury 
there  was  slight  sensation  in  the  fingers,  but  in  the  thumb  none  was 
discernible  till  more  than  a  fortnight  had  elapsed. 

Finally,  the  sensation  of  the  hand  and  fingers,  and  most  of  their 
movements,  were  perfectly  restored. 

In  this  case,  again,  it  seems  impossible  to  explain  the  speedy  resto- 
ration of  the  conducting  power  of  the  nerve,  except  on  the  supposition 
that  its  divided  fibres  had  immediately  reunited.  We  have  no  evidence 
that  new  nerve-fibres  could  in  so  short  a  time  be  formed  :  all  the  cases 

1  I  saw  this  hoy  again  nearly  a  year  after  the  injury.  He  had  almost  perfect 
sensation  in  all  the  distribution  of  the  median  nerve,  except  in  the  last  phalanges  of 
the  thumb  and  fore-finger.  These  had  not  decreased  or  changed  in  texture  ;  but  they 
were  very  liablo  to  become  cold,  and  he  came  to  the  hospital  because  large  blisters  had 
formed  on  them.  He  had  been  warming  his  hands  at  an  open  fire,  and  the  heat,  which 
was  not  uncomfortable  to  the  rest  of  the  hands,  had  blistered  these  parts,  as  boiling 
water  would  have  blistered  healthy  ones.  He  had  almost  completely  recovered  the 
movement  of  his  fingers.  Schiff  in  his  Physiologie  (p.  123),  remarking  on  this  and  the 
case  immediately  following,  states  that  the  rapid  union  and  recovery  of  sensation 
observed  Ln  them  correspond  with  what  he  has  frequently  found  in  the  warm-blooded 
animals  on  which  he  has  experimented.  Ho  ascribes  the  quick  recovery  to  the  wound 
bemg  made  with  a  sharp  cutting  instrument,  and  states  that  such  wounds,  when 
unaccompanied  by  loss  ofsubstance,  heal  within  a  few  days.  Moroovor,  ho  considers 
that,  next  to  the  connective  tissue,  nerves,  when  cleanly  divided,  heal  moro  readily 
than  any  other  texture,  surpassing  in  this  respect  even  the  bones.  On  the  other  hand 
'f  the  nerve  be  greatly  injured  previous  to,  or  during,  the  section,  as  by  pinching  it 
with  the  forceps,  etc.,  then  the  process  of  restoration  takes  a  much  longer  time. 

p  2 
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of  less  favourable  healing  show  that  they  require  a  year  or  more  for 
their  formation. 

1  need  hardly  add  the  practical  rule  we  may  draw  from  these  cases. 
It  is,  briefly,  that  we  may,  with  good  hope  of  great  advantage,  always 
endeavour  to  bring  into  contact,  and  immediately  unite,  the  ends  of  di- 
vided nerves  ;  and  that  we  need  not,  in  all  such  cases  anticipate  a  long- 
continued  suspension  of  the  sensation  and  other  functions  of  the  parb 
the  nerves  supplied. 

The  secondary  healing  of  divided  nerves  presents  many  features 
similar  to  that  of  divided  tendons.  A  bond  of  new  substance  is  formed, 
which  connects  the  ends  of  the  retracted  portions  of  the  nerve,  and  in 
which,  though  at  first  it  is  like  common  reparative  material,  new  nerve- 
fibres  form,  and  connect  themselves  with  the  fibres  in  the  portions  above 
and  below.  I  need  not  dwell  on  the  formation  or  development  of  this 
connecting  bond  :  the  subject  is  amply  treated  in  several  works  on  phy- 
siology ; 1  and  it  is  thoroughly  illustrated,  so  far  as  the  appearances  to 
the  naked  eye  are  concerned,  by  the  valuable  series  of  preparations 
given  to  the  Museum  of  the  College  by  Mr.  Swan.2  When  a  nerve  is 
cut  across  in  an  amputation,  its  divided  end  swells  up,  granulations  form 
in  and  about  it,  out  of  which  connective  tissue  and  sometimes  nerve- 
fibres  may  arise.  The  production  of  the  connective  tissue  is  usually  so 
great  as  to  form  a  bulbous  knot  at  the  end  of  the  nerve,  which  consti- 
tutes one  of  the  forms  of  neuroma.3 

The  observations  of  Dr.  Waller,4  have  added  some  remarkable  facts 
to  those  previously  known  of  the  mode  in  which  nerve-fibres  regenerate. 
By  watching  the  process  which  follows  the  division  of  the  glosso-pha- 
ryngeal  nerve  in  frogs,  he  found  that,  after  a  nerve  is  divided,  the  old 
fibres  in  the  distal  portion  never  recover  their  functions.  They  degen- 
erate, and  new  fibres  gradually  form  in  the  whole  length  of  the  nei  ire 
from  the  place  of  division  to  the  peripheral  distribution.  These  new 
fibres  connect  themselves  with  those  in  the  connecting  bond  of  repair, 
and  through  these  with  the  old  fibres  in  the  proximal  portion  of  the 

'  See  especially  Miiller's  Physiology,  by  Baly,  i.  p.  457 ;  Valentin's  Thysiologk,  i. 
p.  702  ;  Hildebrandt's  Anatomie,  i.  p.  -01 ;  Setoff's  Physiologic,  i.  i860. 

2  Nos.  2169  to  2175.  All  theso  spoeimons,  and  the  appearances  of  the  formation 
of  new  nerve-fibres  which  they  display,  are  described  and  illustrated  by  Mr.  Swan,  in 
his  Treatise  on  the  Diseases  and  Injuries  of  Nerves. 

3  In  Nos.  21  05  to  2168  in  the  College  Museum,  Mr.  Hunter  has  shown  (Information 
of  the  bulb  at  the  ends  of  divided  nerves  as  in  a  stump  after  amputation,  and  the 
extension  of  nervo-fibros  into  ii , 

4  LondonJJonmittl  of  Medicine,  July  1R-VJ. 
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nerve.  To  liow  great  an  extent  this  degenerative  atrophy  affects  the 
various  constituents  of  each  fibre  it  is  difficult  to  determine  ;  for  whilst 
some  experiments  would  seem  to  show  that  the  atrophy  only  affected 
the  white  substance  of  Schwann,  in  other  cases  both  that  and  the  axial 
cylinder  had  disappeared,  and  required  to  be  reproduced.1 

The  repair  of  Nervous  Centres  has  been  comparatively  little  studied. 
Flourens  has  indeed  shown  2  that  deep  wounds  both  of  the  brain  and 
spinal  cord  unite,  and  that  a  restoration  of  function  occurs.  The  ex- 
periments of  M.  Brown- Sequard  3  have  proved  that,  after  complete 
division  of  the  mid-dorsal  part  of  the  spinal  cord  of  pigeons,  and  after 
division  of  more  than  half  of  that  of  guinea-pigs,  the  sensibility  and 
movements  of  the  hinder  part  of  the  body  may  be  almost  completely 
restored  in  about  twelve  months  ;  and  that  the  substance  by  which  the 
injury  of  the  cord  is  healed  contains,  with  connective  tissue,  abundant 
well-formed  nerve-fibres  connected  with  those  of  the  cord  above  and 
below,  and  sparing  nerve-cells. 

Schroder's  experiments  of  dividing  and  removing  small  portions  of 
the  cervical  ganglia,  and  the  ganglion  of  the  vagus,  of  rabbits,  found 
union  by  fibrous  bonds,  but  no  regeneration  of  ganglion-cells  after  eleven 
Aveeks.4  Valentin's  5  and  Walter's  6  similar  experiments  had  scarcely 
a  more  positive  result,  though  in  one  case  the  latter  saw,  after  excision 
of  the  lower  ganglion  of  the  vagus,  many  normal  ganglion-cells  in  the 
upper  part  of  what  seemed  to  be  a  new-formed  ganglion.  But  as  the 
extent  of  this  ganglion  is  not  very  precisely  defined,  it  is  doubtful  if  it 
had  been  entirely  removed  in  the  conrse  of  the  experiment. 

After  wounds  and  losses  of  substance  of  the  brain,  a  large  qnan- 
tity  of  new  material  maybe  formed  to  fill  up  the  gap ;  7  but  observa- 
tions are  wanting  to  show  how  much  this  may  contain  of  proper  cere- 
bral substance.  I  have  found  nerve-fibres  in  it  after  thirty-three  years 
(see  p.  62)  ;  but  in  the  same  specimen  there  was  no  appearance  of  grey 
matter.8 

1  See  Brueh,  Sehiff,  and  Lent,  in  Kolliker's  Manual  of  Mic.  Anat.  1860  ;  Hjolt  in 
ironow  s  Archiv,  xix.  ;  Rcmak  in  vol.  xxiii.  ;  and  Hertz  in  vol.  xlvi. 

Jtccherches  Expir.  sur  les  Si/st.  Nerv. 
•  Corruptee  Sendus  dela  Soc.  de  Biologic,  t.  i.  p.  17 ;  t.  ii.  p.  3 ;  t.  iii.  p.  77 

Expmmenia  circa  Begencrationem  in  Gangliis  ncrvcis,  Gottingon,  1850 
"  Physiologic,  i.  703. 

"  Vc  Regcnerationc  Ganglioruin,  Bonn,  1853. 
1787.'S°e  0<<peci!llly  Arnemann :  r*wfo  iiber  das  Gehirn  und  Buckcmmrk,  Gottingen, 

8  Cases  are  recorded  by  Virehow  (Gcsam.  Ahhand.  p.  098)  Tiinffol  fVi™l,n  •  a 
M»,  U  rri       ir:r"\   ].'  v  ir  a-  ,7T    ,         ,        i-uooj,  x  ungoi  ^  V  lrcliow  8  Ar- 

.  A  xw.  p.  166),  E.  K.  Hoffmann  (Henlc  and  Pfeufer'a  Zeitschrift,  1868,  p.  10-1), 
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Healing  of  Skin. — The  last  tissue  to  the  healing  of  which  I  shall  par- 
ticularly refer,  is  the  skin.  I  need  not  indeed  describe  the  whole  process, 
because  nearly  all  that  was  said  of  the  healing  processes  generally  was 
chiefly  illustrated  by  instances  of  wounds  involving  the  skin.    Yet  it 
may  be  useful  to  indicate  the  skin  as,  on  tlie  whole,  the  part  which, 
being  most  exposed  to  injury,  is  capable  of  the  best  repair ;  that  which 
heals  most  commonly  by  the  immediate  union,  most  quickly  by  primary 
adhesion  ;  that  which  produces  the  most  rapidly  and  securely  organ- 
ising granulations.    The  healing  of  skin  is  further  favoured  by  its 
extensibility  and  loose  connection  with  adjacent  parts ;  so  that,  when 
large  surfaces  are  to  be  healed,  the  contracting  granulations  can  draw 
over  their  borders  the  loose  skin  around.    Moreover,  the  new-formed 
skin  imitates  the  old  skin  very  well  if  we  consider  the  complexity  of  its 
structure.    I  am  not  aware  that  the  smooth  muscular  fibres,  or  any  of 
the  glandular  structures  of  the  skin,  or  hair-follicles,  are  formed  in  its 
scars  ;  but  its  white  fibrous  and  elastic  tissues,  its  connective-tissue 
corpuscles,1  its  papillae  and  epidermis,  are  all  well  formed  in  them. 

The  new  cuticle  grows  chiefly  from  the  margin  of  the  wound  cen- 
tripetally  over  the  surface ;  but  it  may  arise,  though  it  very  rarely 

does  so,  in  the  midst  of  a  raw  surface ; 
on  granulations,  independently  of  any 
pre-existing  cuticular  structures  from 
which  it  might  be  derived.2  The  new 
epidermal  cells,  as  C.  0.  Weber's  observa- 
tions 3  would  show,  are  formed  by  a  conver- 
sion of  the  connective- tissue  corpuscles  of 
the  superficial  layer  of  granulation-cells,  which  lose  their  spindle-like 
and  assume  a  polygonal  shape.  It  is  commonly  said  that  the  smoothness 
of  a  scar  is  due  to  the  absence  of  papillae,  but  I  believe  it  depends  only 
on  the  tightness  of  the  new-formed  skin  and  its  want  of  such  wrinkled 
and  furrowed  Hues  as  naturally  exist.  If  a  thin  section  be  made  of  the 
border  of  a  healing  wound,  so  as  to  include  the  new  formed  layer  of 


Tig.  29. 


in  which  nodules  of  grey  cerebral  substance  are  stated  to  have  been  found  in  parts  of 
the  brain,  in  which  no  such  masses  should  have  been  present.  But  there  is  no  evidence 
that  theae  formations  were  occasional  by  any  previous  injury  to  the  parts, 
i  Billroth,  Bcitrdge  sur  Path.  Hist.  1858,  Berlin. 

'  The  most  recent  experiments  and  observations  on  the  formation  of  new  cuticle 
on  tho  surface  of  a  wound  axe  related  by  Julius  Arnold  (Y.rchows  Air  *  . 
209,  1869),  who  figures  islets  of  epithelium  arising  in  tho  midst  of  the  g.anuhi- 
tions. 

3  "  Entwieklung  des  Eiters,"  etc.    Virchow's  Archiv,  B.  xv. 
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epidermis,  the  granulations  now  skinned  over  will  be  found  as  m  the 
annexed  diagram  (Fig.  29),  presenting  the  papillary  form.  They  con- 
sist  still  of  nucleated  cells,  but  the  shape  of  papillse  is  acquired,  or 
rather  is  retained ;  for  the  likeness  of  a  granulating  surface  to  a  finely 
papillary  one  is  evident,  and  may  be  regarded  as  an  example  of  the 
general  tendency  of  new-formed  structures,  even  in  disease,  to  assume 
a  plan  of  construction  similar  to  that  of  the  adjacent  parts.  The  like- 
ness extends  to  the  arrangement  of  the  blood-vessels  ;  and  the  papillary 
structure  is  not  lost  in  the  later  development  of  the  scar.  If  the  epidermis 
of  a  scar  be  separated,  its  under  surface  will  present  a  series  of  depres- 
sions corresponding  with  the  elevations  of  the  papilla  on  which  it  was 
adapted.  The  adjoining  sketch  represents 
the  under  surface  of  epidermis  so  reflected 
from  a  scar  on  the  arm  of  a  negro  :  and 
may  illustrate  not  only  the  plan  of  the 
papillae,  of  which  it  was  like  a  mould,  but, 
by  its  colour,  the  complete  reproduction  of  a 
rete  nigrum.1 

In  concluding  the  lectures  on  Repair, 
and  before  beginning  those  on  Inflammation, 
let  me  briefly  state  the  relations  of  the  one 
process  to  the  other. 

It  is  not  because  we  have  any  well-defined  Fig.  30. 

idea  of  inflammation,  that  it  is  desirable  to  refer  to  it,  as  if  it  were  a 
standard  with  which  we  might  compare  other  organic  processes  ;  but 
such  a  reference  seems  necessary,  because  some  idea  of  inflammation 
mingles  itself  with  nearly  everything  that  is  considered  in  surgical 
pathology.  Nowhere  is  this  more  manifest  than  in  what  has  been 
written  in  surgical  works  upon  the  methods  of  repair;  concerning 
which  a  general  impression  seems  still  to  be,  that  a  process  of  inflam- 

1  For  the  further  study  of  the  healing  process,  especially  in  tho  tissues  and  organs 
not  mentioned  in  this  lecture,  I  must  refer  the  reader  either  to  special  treatises  on  the 
pathology  of  those  parts,  or  to  the  chief  works  on  General  Anatomy,  especially  in 
relation  to  all  hut  microscopic  observations  ;  to  that  of  Hiklobrandt,  edited  by  E.  H. 
Weber;  and  to  the  chapters  on  Reproduction  in  Midler's  Physiology,  by  Baly,  i.  p.  440, 
and  in  Valontin's  Physiologie,  i.  700.  The  power  of  repair  in  tho  cornea  is  illustrated 
especially  by  Dr.  Bigger,  in  the  Dublin  Journal  of  Med.  Science,  1837  ;  and  by  Donders, 
in  the  Onderzoekingen  .  .  .  der  Utrechtfohe  Hoogewhool,  D.  i.  p.  31 — Tho  repair  of 
fractured  teeth  by  bone  is  described  by  Mr.  Tomes  in  his  Dental  Surgery.  The  Museum 
of  the  College  has  tho  best  specimens,  illustrating  repair,  that  I  am  acquaint  ed  with, 
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mation  forms  part  of  the  organic  acts  by  which  even  the  smallest 
instance  of  repair  is  accomplished. 

Now  the  processes  we  have  traced  appear  to  warrant  these  general 
conclnsions  :  — 

1.  In  the  healing  of  a  wound  by  immediate  union,  inflammation 
forms  no  necessary  part  of  the  process ;  rather,  its  presence  always 
hinders  and  may  completely  prevent  it.  The  healing  by  immediate 
union  should  be  a  simple  re-joining  of  the  several  parts  without  the 
production  of  any  new  material;  and  in  the  same  proportion  as,  in'any 
case,  inflammatory  matter  is  effused,  either  in  or  between  the  wounded 
parts,  in  that  proportion  does  the  healing  deviate  from  the  true  and 
best  process  of  immediate  union. 

2.  For  subcutaneous  wounds  and  injuries,  as  in  divided  tendons, 
simple  fractures,  and  the  like,  nearly  the  same  may  be  said.  Inflam- 
mation is  excited  by  the  local  injury,  but  its  products  form  no  necessary 
part  of  the  material  of  repair  ;  rather,  the  more  abundant  they  are,  the 
more  acute  the  inflammation  is,  and  the  longer  it  continues,  the  less 
speedy  and  the  less  perfect  is  the  process  of  repair.  For  here  the 
necessary  or  best  reparative  material  is  a  substance  which  is  produced 
without  the  signs  of  co-existent  inflammation,  and  of  which  the 
development  is  different  from  that  of  the  inflammatory  products  that 
are  mingled  with  it.  An.d  this,  which  is  most  evident  in  the  case  of 
the  healing  of  subcutaneous  injuries  by  bonds  of  connection,  is  pro- 
bably equally  true  in  the  case  of  subcutaneous  granulations. 

3.  In  the  healing  of  a  wound  by  primary  adhesion,  or  by  open 
granulations,  we  usually  have  evidence  of  a  process  of  inflammation,  in 
the  first  instance,  in  the  presence  of  its  ordinary  signs,  in  a  degree 
generally  proportioned  to  the  severity  and  extent  of  the  injury. 

4.  Still,  in  these  cases,  the  signs  of  an  inflammatory  process  are 
often  absent ;  and  even  when  they  exist,  the  process  appears  necessary 
for  no  more  than  the  production  of  the  organisable  matter,  and,  in  the 
case  of  granulations,  for  the  production  of  only  the  first  portions  of  it. 
The  right  formation  of  the  cells,  and,  yet  more  evidently,  their  higher 
organisation  into  connective  and  other  tissues,  ensue  only  while  the 
signs  of  inflammation  are  absent.  They  are  manifestly  hindered  or 
prevented  when  signs  of  inflammation  are  present,  or  when  its  exis- 
tence may  be  suspected  in  consequence  of  the  presence  of  some  irrita- 
tion, as  a  foreign  body,  dead  bone,  or  the  like.  The  continuance  of 
suppuration,  also,  during  the  process  of  healing,  is  no  proof  of  the  con- 
ti nuance  of  inflammation,  if  the  account  that  I  ha\ e  given  of  pus  be  true. 
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In  these  two  modes  of  healing,  therefore,  we  may  conclude  that 
inflammation  is  sometimes  absent,  and  is,  in  any  case,  only  partially, 
and  at  one  period,  requisite;  and  that,  in  regard  to  its  requisite 
degree,  the  least  amount  with  which  a  production  of  lymph  is  possible 
is  that  which  is  most  favourable  to  repair. 

5.  For  the  process  of  healing  by  scabbing,  the  absence  of  inflam- 
mation appears  to  be  essential ;  indeed,  the  liability  of  our  own  tissues 
to  the  inflammatory  process  appears  to  be  that  which  prevents  their 
injuries  from  being  healed  as  easily  and  surely,  by  the  scabbing  process, 
as  nearly  all  open  wounds  in  animals  are. 

Lastly,  in  certain  cases,  the  artificial  production  of  an  inflammatory 
process  is  necessary  for  repairs  for  which  the  natural  processes  are 
insufficient  or  insecure.  Among  these,  are  the  cases  of  fractures 
remaining  disunited,  and  of  arteries  and  veins  needing  ligatures. 

Such  may  be  regarded  as  the  relations  of  the  reparative  process 
to  that  of  inflammation,  as  it  is  commonly  understood  ;  but,  I  repeat, 
such  a  comparison  can  be  made  only  for  the  sake  of  deference  to  the 
general  state  of  opinion  in  matters  of  surgical  pathology.  In  truth, 
we  know  less  of  inflammation  than  of  the  reparative  process. 
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It  is  no  more  than  the  trnth  which  Mr.  Travers  has  well  expressed  in 
his  work  on  the  Physiology  of  Inflammation  and  the  Mealing  Process — 
'  that  a  knowledge  of  the  phenomena  of  inflammation,  the  laws  by  which 
it  is  governed  in  its  course,  and  the  relations  which  its  several  processes 
bear  to  each  other,  is  the  keystone  to  medical  and  surgical  science.' 

It  is  important,  therefore,  that  we  should  study  this  morbid  pro- 
cess with  care,  and  inquire  with  some  minuteness  even  into  its  at- 
tendant phenomena,  not  only  on  account  of  the  frequency  of  its  oc- 
currence, and  the  variations  it  may  exhibit  under  different  circum- 
stances, but  from  its  co-existence  in  many  instances  with  other  morbid 
processes. 

Three  things  may  be  regarded  as  concurring  to  produce  inflamma- 
tion of  a  part :  1st,  Defective  maintenance  of  the  natural  structure  of 
the  part ;  2nd,  Increased  afflux  of  nutritive  materials  to  it ;  3rd,  In- 
creased production  of  lowly  organised,  or  of  organisable,  materials  in  or 
about  it. 

These  three  conditions  must  not  be  taken  as  furnishing  a  strict  de- 
finition of  inflammation,  for  a  definition  should  be  a  brief  description, 
telling  in  terms  of  undoubted  meaning  the  truth,  the  whole  truth,  and 
nothing  but  the  truth,  about  that  to  which  it  relates,  and  about  nothing 
else.  I  could  easily  show  that  in  this  sense  I  have  not  given  a  defini- 
tion of  inflammation ;  but  I  could  show  the  same  of  all  other  definitions 
attempted  in  pathology.  Definitions,  indeed,  are  not  for  the  present 
state  of  medical  science.  They  can  only  incompletely  circumscribe 
their  subject,  and  must  have  shadowy  outlines.  Still,  the  three  things 
I  have  named  as  concurring  in  inflammation,  are  tho.se  which  we  must 
chiefly  keep  in  view  in  all  our  studies  of  the  process;  and  we  n.nv  re- 
fuse to  call  anything  Mammal  ion  to  whirl,  we  have  not  reason  to  think 
that  they  all  concur. 
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The  increased  afflux  of  nutritive  material  being  during  life  the  most 
obvious  of  these  constituents  of  the  inflammatory  process,  and  that  on 
which,  the  chief  signs  of  inflammation  depend,  may  best  be  considered 
first.  But,  in  giving  it  precedence  in  the  description,  I  do  not  imply 
that  it  is  the  most  important  part  of  the  process,  or  that  it  most  often 
takes  the  initiative. 

The  enlargement  of  the  bloodvessels  is,  I  suppose,  a  constant  event 
in  the  inflammation  of  a  part  ;  for,  although  in  certain  parts,  as  the 
cornea,  the  vitreous  humour,  and  the  articular  cartilages,  some  of  the 
signs  or  effects  of  inflammation  may  be  found  where  there  are  naturally 
no  bloodvessels  ;  yet  I  doubt  whether  these  ever  occur  without  enlarge- 
ment of  the  vessels  of  the  adjacent  parts,  and  especially  of  those  vessels 
from  which  the  diseased  structure  derives  its  natural  supply  of  nutritive 
material,  and  which  may  therefore  be  regarded  as  its  bloodvessels,  not 
less  than  those  of  the  part  in  which  they  lie.  Thus,  in  inflammation 
of  the  cornea,  the  vessels  of  the  sclerotica  and  conjunctiva  are  enlarged, 
and  in  ulceration  of  articular  cartilages,  those  of  the  surrounding 
synovial  membrane  or  subjacent  bone  ;  and  during  the  progress  of  the 
inflammation,  as  organisation  of  the  new  material  produced  takes  place, 
not  only  in  these  parts,  but  even  in  the  epithelial  coverings  of  the  skin, 
mucous  and  serous  membranes,  new  bloodvessels  may  form  continuous 
with  those  of  the  surrounding  vascular  area.1 

The  enlargement  usually  affects  alike  the  arteries,  the  capillaries, 
and  the  veins  of  the  inflamed  part ;  and  usually  extends  to  some  dis- 
tance beyond  the  chief  seat  or  focus  of  the  inflammation.  To  it  we  may 
ascribe  the  most  constant  visible  sign  of  inflammation,  the  redness,  as 
well  as  much  of  the  swelling.  Its  amount  is  various  ;  it  may  be  hardly 
perceptible,  or  it  may  increase  the  vessels  to  two  or  three  times  their 
natural  diameter.  Extreme  enlargement  is  admirably  shown  in 
Hunter's  specimen2  of  the  two  ears  of  a  rabbit,  of  which  one  was  in- 
flamed by  thawing  it  after  it  had  been  frozen.  '  The  rabbit  was  killed 
when  the  ear  was  in  the  height  of  inflammation,  and,  the  head  being 
injected,  the  two  ears  were  removed  and  dried.'  A  comparison  of  the 
ears,  or  of  the  drawings  from  them  (Pig.  31),  shows  all  the  arteries  of 
the  inflamed  ear  three  or  four  times  larger  than  those  of  the  healthy 
one,  and  many  arteries  that  in  the  healthy  state  are  not  visible,  are, 

1  0.  Wubor  in  Von  Pitha  und  Billroth's  Hmulhuoh,  i.  p.  367. 

2  Museum  of  the  Ojfiege,  No.  71.  See  also  Hunter's  Worhs,  \\\  323  and 
pi.  xx.  ' 
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in  the  inflamed  state,  brought  clearly  into  view  by  being  filled  with 
blood. 

I  have  repeatedly  seen  similar  enlargements  of  both  arteries,  and 
veins,  and  capillaries,  in  the  stimulated  wings  and  ears  of  bats.  The 

like  phenomena  occur  in  the  webs 
of  frogs,  and  other  cold-blooded 
animals  ;  but  in  these,  I  think,  the 
amount  of  enlargement  is  generally 
less.1 

The  redness  of  an  inflamed  part 
always  appears  more  than  is  pro- 
portionate to  the  enlargement  of  its 
bloodvessels ;  chiefly  because  the 
red  corpuscles  are  much  more 
closely  crowded  than  they  naturally 
are  in  the  bloodvessels.  The  vessels 
of  an  inflamed  part  are  not  only  di- 
lated, but  appear  crammed  with  the 
red  corpuscles,  which  often  lie  or 
move  as  if  no  fluid  intervened  be- 
tween them  :  their  quantity  is  in- 
creased in  far  greater  proportion 
than  that  of  the  liquid  part  of  the 
blood. 

This  peculiarity  is  even  more  manif  ?st  in  the  frog  than  in  the  bat ; 
for  in  the  former,  the  crowding  of  corpuscles  may  occur  in  vessels  that 
appear  to  have  undergone  no  change  of  size  on  the  application  of  the 
stimulus. 

Another,  but  a  minor,  causo  of  the  increased  redness  of  the  inflamed 
part,  is  sometimes  to  be  observed  in  the  oozing  of  the  colouring  matter 
of  the  degenerating  blood-corpuscles,  both  into  all  the  interspaces  be- 
tween them,  and  through  the  walls  of  the  small  vessels  into  the  adjacent 
tissue.  During  life  this  may  be  noticed,  especially  when  the  blood  is 
stagnant  in  the  vessels,  and  it  may  give  them  a  hazy,  ruddy  outline; 
but  it  is  generally  much  more  considerable  after  death,  when  we  may 
ascribe  to  it  no  small  portion  of  the  redness  t  ha  i  an  inflamed  pari  may 
st  ill  present. 

'  Emmert,  who  is  among  the  few  that  hare  measured  it,  says  it  is  equal  to  one-hal  f 
or  one-third  of  the  normal  diameter  of  the  vessels.  Lebert  says  one-sixth  to  ono-tlurd 
(Gazette  Midicale,  Mai  16,  1852). 


Fig.  31. 
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In  parts  that  are  naturally  vascular,  no  new  bloodvessels  are 
formed  in  the  early  stage  of  inflammation.  Many  more  may  come  into 
view  than  were  at  first  seen  in  the  part ;  bat  these  are  only  such  as 
were  invisible  till  the  flood  of  blood-corpuscles  filled  and  distended 
them.  So  it  was  in  the  rabbit's  ears  ;  in  the  healthy  ear  no  trace  can 
be  seen,  with  the  naked  eye,  of  any  vessels  corresponding  with  one  of 
the  largest,  or  with  many  of  those  of  inferior  size,  in  the  inflamed  ear. 
So  it  is,  too,  in  microscopic  examinations.  Within  half-an-hour  after 
stimulating  a  bat's  wing,  many  vessels  may  come  into  view  which 
could  not  be  seen  before  with  the  same  lens,  and  with  which  none  can 
be  seen  corresponding  in  the  other  wing,  though  doubtless  such  vessels 
exist  there  of  smaller  size. 

Similarly  it  seems  probable  that  it  is  only  when  the  inflammation 
has  subsided,  and  its  product  begins  to  be  more  highly  organised,  that 
new  vessels  are  formed  in  it,  as  if  for  the  maintenance  of  its  increase 
or  development.  So  long  as  the  inflammation  lasts,  the  intensest  red- 
ness in  parts  naturally  colourless,  though  vascular, — even  such  redness 
as  we  see  in  acute  inflammations  of  the  conjunctiva,  or  yet  more  remark- 
ably in  those  of  periosteum,1  or  in  congestion  of  the  stomach, — is  due 
to  the  enlargement  of  the  natural  bloodvessels,  to  their  admitting 
crowded  red  corpuscles,  and  in  a  much  less  degree,  and  perhaps  in  only 
certain  cases,  to  the  diffusion  of  the  colouring  matter  of  the  blood. 

With  the  enlargement  of  the  bloodvessels  a  change  of  shape  is  com- 
monly associated.  Being  usually  elongated  as  well  as  dilated,  they  are 
thrown  into  curves  and  made  more  or  less  wavy  or  tortuous.  Thus  we 
may  see  the  larger  vessels  in  an  inflamed  conjunctiva,  and,  more  plainly, 
the  subperitoneal  arteries  in  cases  of  peritonitis ;  so,  too,  they  are  re- 
presented in  the  inflamed  rabbit's  ear. 

A  more  remarkable  change  of  shape  of  the  small  vessels  of  inflamed 
parts  is  that  in  which  they  become  aneurismal  or  varicose.  Amongst 
the  first  observations  of  this  state  were  those  by  Kolliker  and  Hasse, 
m  an  account  of  a  case  of  inflammatory  red  softening  of  the  brain,  in 
winch  many  of  what,  at  first  sight,  appeared  to  be  points  of  extra vasat- 
ed  blood,  proved  to  be  dilatations  of  capillary  vessels  filled  with  blood. 
After  this  they  found  the  same  changes,  but  in  much  less  degree,  in 
some  cases  of  inflammation  artificially  excited  in  the  brains  of  rabbits 

'  As  illu.sfmt.ed  it.  Mr.  Stanley's  plates;  plate  vii.  fig.  l,  AVhu'h  represents  a 
Specimen  in  the  Museum  of  St.  Bartholomew's.  Series  i.  No.  195.  The  whole  inner 
Surface  of  the  inflamed  periosteum  of  a  tibia  is  bright  scarlet. 
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and  pigeons.1  Many,  as  well  as  myself,  have  since  made  similar  ob- 
servations, most  of  which,  however,  seem  to  show  that  the  peculiar  di- 
latation has  its  seat  in  the  small  arteries  and  veins,  as  well  as  in  the 
capillaries  of  the  inflamed  part. 

Among  the  various  forms  of  partial  dilatation,  some  are  like  gradual 
fusiform  dilatations  of  the  whole  circumference  of  the  vessel;  some  like 
shorter  and  nearly  spherical  dilatations  of  it;  some  like  round,  or  oval, 
or  elongated  pouches,  dilated  from  one  side  of  the  wall :  in  short,  all 
the  varieties  of  form  which  we  have  long  recognised  in  the  aneurisms 
and  aneurismal  dilatations  of  the  great  arteries  may  be  found  in 
miniature  in  the  small  vessels  of  such  inflamed  parts.    Some  of  these 


Fig.  32. 

forms  are  represented  in  Fig.  32,  from  the  small  vessels  of  an  inflamed 
pericardium. 

Frequently,  however,  as  this  state  of  the  small  vessels  has  been  ob- 
served in  inflamed  parts  (and  I  believe  some  measure  of  it  may  be  found 
in  the  inflammations  of  most  membranes) ;  2  yet  I  think  we  may  not  as- 
sume it  to  have  a  necessary  or  important  connection  with  the  other  phe- 
nomena of  inflammation.  It  is  often  observed,  as  Virchow  »  especially 
has  shown,  in  other,  besides  inflammatory,  diseases;  and,  m  all  alike, 
may  be  referred  to  a  gradual  deterioration  of  the  structure  of  the 

,   r,  7  .•„  -n  :  ,-,  or.';    Mr  Eiernan  had  observed  the 
>  Zntschr.  fur  mssensch.  Zool^e ,3  •£  ^:   *  / *  .         ,;,  2d 
sumo  changes  somo  years  previously.    See  Vi.  YYiwams  jtt  i 

0di"  LoWt  says  it  is  a  constant  occurrence  i »  -P**"  *  «* 

subcutaneous  tissue  of  frogs.    ( Gazette  Medicate,  Ma,  22,  18o2.) 
•  In  his  Archii;  B.  iii.  p.  432. 
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vessels,  weakening  them,  and  rendering  them  unable  to  resist  uniformly 
the  increased  pressure  of  the  blood. 

That  such  a  deterioration  of  the  bloodvessels  should  take  place  in 
an  inflamed  part  is  only  what  one  might  expect :  it  is  but  a  part  of  the 
degeneracy  of  the  natural  structures,  which  is  a  constant  constituent 
of  inflammation. 

Such  is  the  ordinary  state  of  the  bloodvessels  of  an  inflamed  part : 
all  dilated  and  elongated,  tensely  filled  with  blood,  of  which  the  red 
corpuscles  are  in  excess,  often  wavy  and  tortuous,  and  sometimes 
vai'iously  aneurismal. 

But  the  supply  of  blood  to  an  inflamed  part  is  affected  by  its  mode 
of  movement,  as  well  as  by  the  size  of  the  bloodvessels :  this,  therefore, 
I  must  now  describe. 

Nearly  all  the  observations  hitherto  recorded,  on  the  morbid  changes 
in  the  movement  of  the  blood,  have  been  made  with  the  webs  of  frogs  ; 
and  it  has  been  objected  that  it  is  not  safe  to  apply  conclusions  drawn 
from  them  to  the  case  of  warm-blooded  animals.  I  have  therefore 
employed  the  wings  of  bats,  in  which  (when  one  has  acquired  some  art 
in  quieting  them  with  chloroform  or  gentle  management)  nearly  all  the 
phenomena  of  the  circulation,  as  affected  by  the  application  of  stimuli, 
may  be  watched  as  deliberately  as  in  the  frog,  and  in  some  respects 
even  more  clearly. 

I  think  we  may  believe  that  what  may  be  seen  in  the  wings  of  bats 
occurs,  in  the  like  circumstances,  in  all  warm-blooded  animals.  It  is 
true  that,  like  the  other  hybernants,  the  bats,  while  they  are  in  their 
winter-sleep,  resemble  the  cold-blooded  animals,  in  that  their  tempera- 
ture is  conformed  to  that  of  the  external  air,  and  scarcely  exceeds  it. 
It  is  true,  also,  that  when  they  are  ill-nourished,  their  temperature,  even 
in  their  active  state,  is  comparatively  low,  ranging  from  65°  to  80°  F., 
in  an  atmosphere  of  60°  ;  and  that  generally  they  are  liable  to  much 
greater  diversities  of  tempei-ature  than  our  own  bodies  are.1    And  the 

1  For  instance,  I  found  the  temperature  of  a  strong  and  active  Noctulo  Bat 
(Vesper tilio  Noctula)  thus  various  in  two  days  : — 

April  29th,  at  noon,  after  he  had  been  nearly  two  hours  under  the  influence  of 
chloroform,  and  on  awaking  had  been  struggling  very  actively,  his  temperature  was 
99°  F.  At  9  r.M.,  having  meantime  boen  quiet,  hanging  by  his  hind  feet,  and  looking 
Biekly,  his  temperature -was  only  70°.  "When  disturbed  he  became  very  fierce  and 
active,  shrieking  and  biting  the  bars  of  his  cage;  and  at  9h.  40m.  his  temperature  was 
92°.  Soon  aftor  this  he  became  quiet  again,  and  at  lOh.  30m.  his  temperature  was 
80°.  The  temporature  of  the  atmosphere  during  these  examinations  had  gradually 
increased  from  61°  to  67°.— April  30th,  at  8  a.m.,  he  was  feeble,  but  not  torpid  :  the 
temperature  of  the  room  (luring  the  night  had  been  between  40°  and  45°,  and  was  now 
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remarkable  condition,  discovered  by  Mr.  Wharton  Jones,1  that  those 
veins  in  the  wing  that  have  valves,  contract  with  regular  rhythm  for 
the  acceleration  of  the  venous  stream,  may  affect  in  some  measure  the 
morbid  as  well  as  the  normal  movement  of  the  blood.  Still,  since  in 
the  development  of  their  nervous  system,  and  the  commensurate  deve- 
lopment of  their  heart  and  respiratory  organs,  and  in  the  close  recipro- 
cal relations  in  which  these  act,  the  bats  resemble  the  other  warm- 
blooded vertebrata,  we  may,  I  think,  fairly  assume  a  close  resemblance 
also  in  their  processes  and  conditions  of  nutrition. 

The  simplest  effects  upon  the  bloodvessels  are  produced  by  a  slight 
mechanical  stimulus.  If,  as  one  is  watching  the  movement  of  blood  in 
a  companion  artery  and  vein,  the  point  of  a  fine  needle  be  drawn  across 
them  three  or  four  times,  without  apparently  injuring  them,  or  the  mem- 
brane over  them,  they  will  both  presently  gradually  contract  and  close. 
Then,  after  holding  themselves  in  the  contracted  state  for  a  few 
minutes,  they  will  begin  again  to  open,  and,  gradually  dilating,  will 
acquire  a  larger  size  than  they  had  before  the  stimulus  was  applied.  ■ 

Simple  as  this  observation  is,  it  involves  some  cardinal  facts  in  pa- 
thology. It  illustrates,  first,  the  contractile  power  of  both  arteries  and 
veins  ;  it  shows  that  this  is  possessed  by  the  smallest,  just  as  it  is  by 
the  larger,  vessels  of  both  kinds  ;  and  by  the  manner  of  their  con- 
traction, which  follows  at  some  interval  after  the  application  of  the 
stimulus,  and  is  slowly  accomplished,  it  shows  that  their  power  of  con- 
traction is  due  to  the  presence  of  smooth  or  organic  muscular  fibres  in 
their  walls. 

But,  again,  the  experiment  shows  the  vessels  re-openmg  and 
becoming  wider  than  they  were  before;  either  yielding  more  to  the 
pressure  of  the  blood  which  previously  they  resisted  with  more  strcn gt  1 1 , 
or  else  dilating,  as  of  their  own  force,  with  that  which  Mr.  Hunter 
called  active  dilatation,  and  compared  with  the  act  of  dilatation  of  the 
■  uteri  In  whichever  way  the  dilatation  is  effected,  whether  it  be  active 
'  passive,  the  vessels  will  not  at  once  contract  again  under  the  same 

S7°  •  the  temperature  of  the  bat  was  only  59°.    At  11  a.m.,  after  struggling  violently 

™  at  6$  ho  was  at  85°.    At  12.,  -10n,,  after  being  made  £j 
and  at  11,  30m.  remained  at  85°.    Next  morning  he  was  agan  m      >  - ™  ' 
the  atmosphere.    The  temperature  ,v«s  always  taken  ,  ,th  a  small  t.hmnomctu  applied 
to  the  surface  of  i  he  abdomen. 
•  Vhil.  Tram.  1852,  Part  I. 
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st  i miilus  as  before  affected  them.  The  needle  may  now  be  drawn  across 
them  much  of  toner  and  more  forcibly,  but  no  contraction  ensues,  or 
only  a  trivial  one,  which  is  quickly  succeeded  by  dilatation.  Yet  with 
a  stronger  stimulus,  such  as  that  of  great  heat,  they  will  again  contract 
and  close.  And  such  a  contraction  excited  by  a  cautery  may  last  more 
than  a  day,  before  the  vessels  again  open  and  permit  the  flow  of  the 
blood  through  them. 

Moreover,  we  may  observe  in  this  experiment  the  adapted  move- 
ment of  the  blood.  As  the  vessels  are  contracting  the  blood  flows  in 
them  more  slowly,  or  begins  to  oscillate ;  nay,  sometimes,  I  think  even 
before  the  vessels  begin  visibly  to  contract,  one  may  observe  that  the 
blood  moves  more  slowly  in  them,  as  if  this  were  an  earlier  effect  of  the 
stimulus  :  nor  have  I  ever  seen  (what  has  been  commonly  described)  an 
acceleration  of  the  flow  of  blood  in  the  contracting  vessels.  Such  an 
acceleration,  however,  is  manifest  as  the  vessels  reopen  ;  and  as  they 
dilate,  so,  apparently  in  the  same  proportion,  does  the  flow  of  blood 
through  them  become  more  free,  till,  at  length,  it  is  manifest  that  they 
are  traversed  by  both  fuller  and  more  rapid  streams  than  passed  through 
them  before  the  stimulus  was  applied.  How  long  this  state  may  last 
depends  on  many  circumstances  hard  to  estimate  :  but  at  length  it 
ceases,  and  the  vessels,  and  the  circulation  through  them,  resume  their 
average  or  normal  state. 

Such  are  the  effects  of  the  mechanical  stimulus  of  bloodvessels. 

The  effects  of  other  stimuli  applied  to  the  wings  of  bats  correspond 
m  kind,  but  differ  in  degree  and  extent.  If  a  drop  of  acetic  acid,  of 
tincture  of  capsicum,  of  turpentine,  or  of  ethereal  solution  of  canthar- 
ides,  be  placed  on  a  portion  of  the  wing,  or  washed  over  it,  one  sees  a 
quickly-ensuing  dilatation  of  the  bloodvessels,  and  a  rapid  flow  of  blood 
through  them.  I  am  not  sure  that  the  dilatation  is  preceded  by  con- 
traction. Certainly  the  contraction  is  very  slight,  if  it  occur  at  all ;  but 
the  dilatation  is  usually  much  more  extensive.  When  the  stimulus  has 
been  applied  to  only  one  small  spot  upon  the  wing,  the  whole  of  the 
bloodvessels  in  the  corresponding  metacarpal  space,  and  even  those  of 
the  adjacent  spaces,  may  enlarge.  One  might  imagine  that  the  dilata- 
tion of  vessels  was  due  to  an  increased  action  of  the  heart,  if  it  were 
not  that  (as  I  think)  it  is  always  greater  at  the  very  point  to  which 
the  stimulus  was  applied  than  in  any  other  part  of  the  same  wing,  and 
is  never  at  all  imitated  in  the  corresponding  parts  of  the  opposite  wing. 

The  state  which  is  thus  induced  by  stimuli  is  what  is  commonly 
understood  by  the  expressions  <  active  congestion,'  or  <  determination  of 
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blood,'  in  a  part.    It  consists,  briefly,  in  general  enlargement  of  the 
bloodvessels  of  the  part,  induced,  as  Mr.  Lister's  observations  show,1 
by  a  relaxation  of  the  muscular  fibres  of  the  arterial  coats,  with  an 
increased  velocity  of  the  blood  in  them.    It  is,  probably,  just  such  a 
state  as  this  that  is  felt  by  suckling  women  in  what  they  term  the  '  flow 
of  milk.'    It  seems  to  be  an  increased  flow  of  blood  in  the  mammary 
glaud  just  before  a  quicker  secretion  of  the  milk.    Less  normally,  it  is 
such  a  state  as  this  that  we  observe  in  the  skin  after  the  application  of 
mustard,  or  sharp  friction,  or  a  heat  from  20°  to  50°  above  its  own,  or 
in  the  most  striking  instance,  when  a  drop  of  strongest  nitric  acid  is 
placed  on  the  skin,  and,  in  a  few  seconds,  all  the  surrounding  area 
seems  to  flush,  and  feels  burning  hot.    Such,  too,  we  may  suppose  to 
be  the  state  of  the  vessels  of  the  conjunctiva,  when  stimulated  by  dust 
that  is  soon  dislodged ;  and  such  the  condition  of  many  internal  organs, 
when  we  might  doubt  whether  they  are  inflamed,  or  are  only  very 
actively  discharging  their  natural  functions.    Herein,  indeed,  in  what 
I  have  described,  is  one  of  the  pieces  of  neutral  ground  between 
health  and  disease  :  a  step  in  one  direction  may  effect  the  return  to 
health  ;  in  another  the  transit  to  what  all  might  admit  to  be  the  disease 
of  inflammation. 

Now  this  transit  appears  to  be  made  when  the  circulation,  which 
was  rapid,  begins  to  grow  slower,  without  any  diminution,  but  it  may 
be  with  an  increase,  of  the  size  of  the  vessels.  This  change  one  may 
see  in  the  bat's  wing.  After  the  application  of  such  stimuli  as  I 
have  already  mentioned,  the  movement  of  the  blood  may  become 
gradually  slower,  till,  in  some  vessels,  it  is  completely  stagnant.  The 
stagnation  commences,  according  to  Mr.  Wharton  Jones,  in  the  capil- 
laries ;  and  first  in  those  which  are  least  in  the  direct  course  from  the 
artery  to  the  vein  (in  the  stimulated  frog's  web)  :  thence  it  extends  to 
the  veins  and  to  the  arteries. 

A  corresponding  state  of  retardation  of  blood,  leading  to  partial 
stagnation  of  it,  may  be  well  seen  after  such  an  injury  as  that  of  a  fine 
red-hot  needle  driven  into  or  through  the  membrane  of  the  wing. 

The  first  effect  of  such  an  injury  (in  addition  to  the  charring  and 
searing  of  the  membrane,  the  obliteration  of  its  bloodvessels,  and  the 
puckering  of  the  portion  of  it  adjacent  to  the  bum)  is  to  produce  con- 
traction of  the  immediately  adjacent  arteries  and  veins.  They  may 
remain  closed,  or,  as  I  have  already  described,  after  being  long  closed, 


'  Phil.  Trans.  L858,  p.  Gf>8. 
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may  again  open,  and  become  wider  than  they  were  before.    This  dila- 
tation follows  more  certainly,  and  perhaps  without  any  previous  con- 
traction, in  the  arteries  and  veins  at  a  little   distance  from  the 
burn.    In  these  there  speedily  ensues  such  a  state  of  '  determination  of 
blood  '  as  I  have  already  described  :  in  arteries  and  veins  alike  the 
stream  is  full  and  rapid  ;  and  the  greater  accumulation,  as  well  as 
the  closer  crowding,  of  the  red  corpuscles,  makes  the  vessels  appear 
very  deep-coloured.     The  contrast  of  two  diagrams,  showing  the 
natural  and  stimulated  conditions  in  a  single  segment  of  the  vascular 
plan  of  the  wing,  illustrates  this  difference  sufficiently  well  1  (Figs.  33 
and  34).    The  vessels  of  the  one  are  nearly  twice  as  large  as  those  of 
the  other,  darker,  and  more  turgid  with  blood ;  and,  in  the  one  are 
numerous  capillaries  which  are  not  visible  in  the  other.    But  diagrams 
cannot  show  the  changes  in  the  mode  of  movement.    Close  by  the  burn, 
the  blood  which  has  been  flowing  rapidly  begins  to  move  more  slowly, 
or  with  an  uncertain  stream  ;  stopping,  or  sometimes  ebbing,  and  then 
again  flowing  on,  but  on  the  whole,  becoming  gradually  slower.  Tims 
it  may,  at  length,  become  completely  stagnant ;  and  then,  in  the  vessels 
in  which  it  is  at  rest,  it  seems  to  diffuse  and  change  its  colour,  so  that 
its  crowded  corpuscles  give  the  vessels  a  brilliant  carmine  appearance, 
by  which,  just  as  well  as  by  the  stillness  of  the  blood,  they  may  always 
be  distinguished.     As  one  surveys  an  area  surrounding  this  part,  one 
sees  streams  the  more  rapid  the  more  distant  they  are  from  the  focus  of 
the  inflammation.  And  often,  when  there  is  stagnation  in  a  considerable 
artery,  one  may  see  the  blood  above  or  behind  it,  pulsating  with  every 
action  of  the  heart,  driven  up  to  the  seat  of  stagnation,  and  thence 
carried  off  by  the  collateral  branches  ;  while  in  the  corresponding  vein, 
it  may  oscillate  less  regularly,  delaying  till  an  accumulated  force  pro- 
pels it  forward,  and,  as  it  were,  flushes  the  channel. 2     In  the  area  still 
more  distant,  one  sees  the  full  and  rapid  and  more  numerous  streams  of 
'  determination  '  or  '  active  congestion,'  which  extend  over  a  space  alto- 
gether uncertain. 

Such  is  the  general  condition  of  the  circulation  in  and  around  a  part 
that  is  inflamed.  In  a  few  words,  there  is,  in  the  focus  of  severe  inflam- 
mation, more  or  less  of  stasis— i.e.  stagnation  of  blood  ;  in  and  close 
around  it,  there  is  congestion— i.e.  fulness  and  slow  movement  of  blood  : 

1  The  plan  of  vessels  drawn  is  copied  from  a  portion  of  Mr.  Wharton  Jones's  nlntn 
PM.  Trans.  1852,  part  i.  plate  v.  * 

-  What  I  thus  described  was,  no  doubt,  tho  result  of  tho  rhythmical  contraction  of 
th-  mns.  which  Mi-.  Wharton  Jones  has  since  discovered.  ^i.icuon  ot 
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more  distantly  around  there  is  determination — i.e.  fulness  and  rapid 
movement  of  blood.    The  varieties  in  lesser  points  that  may  be  pre- 


Fig.  33. 

sented  cannot  be  described.  These  must  be  seen  ;  and,  indeed,  the  whole 
sight  should  be  viewed  by  every  one  who  would  have  in  his  mind's  eye 


Fig.  34. 

a  distinct  imago  of  wuat,  in  practice,  Uo  most  oftou  too  obscaroly  con- 
template. 
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The  phenomena  that  I  have  described  as  seen  in  the  bat's  wing 
correspond  very  closely  with  those  observed  in  the  frog's  web.  Only 
I  think  the  stagnation  of  blood  is  neither  so  constant  nor  so  extensive 
in  the  bat  :  it  is  seen  in  portions  of  single  vessels,  rather  than  in  dis- 
tricts of  vessels  ;  often  in  corresponding  portions  of  arteries  and  veins, 
as  they  lie  side  by  side.  The  stagnation  nsually  extends  into  such 
branches  as  may  be  given  from  the  vessels  that  are  its  principal  seats  ; 
and  three  or  four  such  seats  of  stagnation  may  appear  placed  irregu- 
larly about  the  burn,  or  other  focus  of  the  inflammation ;  but  I  have 
never  seen  a  general  stagnation  of  blood  in  all  the  vessels  of  even  a  se- 
verely stimulated  part.  My  impression  is,  that,  in  strong  and  active 
wami-blooded  animals,  stagnation  of  blood  would  be  found  in  only  the 
most  severely  inflamed  parts  :  in  others,  I  think,  retardation  alone 
would  exist. 

To  sum  up  now  what  concerns  the  supply  of  blood  in  an  inflamed 
part. — We  seem  to  have  sufficient  evidence  that,  in  general,  in  the  focus 
of  the  inflammation,  blood  is  present  in  very  large  quantity,  distending 
all  the  vessels,  gorging  them  especially  with  red  corpuscles,  but  often 
moving  through  them  slowly,  or  even  being  in  some  of  them  quite  stag- 
nant ;  that  all  around  this  focus,  the  vessels  are  as  full,  or  nearly  as  frill,, 
as  they  are  in  it,  but  the  blood  moves  in  them  with  a  quicker  stream,  or 
may  pulsate  in  the  arteries,  and  oscillate  in  the  veins  ;  that,  yet  further 
from  the  focus,  the  blood  moves  rapidly  through  full  but  less  turgid 
vessels.  And  this  rapidity  and  fulness  are  not  to  be  ascribed,  1  think, 
merely  to  the  blood,  which  should  have  gone  through  the  inflamed  part, 
being  driven  through  collateral  channels,  but  are  in  such  a  state  as  is 
commonly  understood  as  an  '  active  congestion,'  or  '  determination  of 
blood  '  in  the  part. 

I  have  already  said  that  we  may  believe  that  what  is  seen  in  the  bat 
represents  fairly  the  state  of  inflamed  parts  in  all  warm-blooded  animals. 
I  am  quite  conscious  that  the  most  one  can  see  with  the  microscope,  in 
these  experimental  inflammations,  is  but  a  faint  picture  of  such  inflam- 
mations as  we  have  to  consider  in  practice  ;  that  it  is  very  trivial  in 
hoth  its  appearance  and  its  results.  Still,  it  is  a  picture  of  a  disease 
of  the  same  kind  ;  and  a  miniature,  even  faintly  drawn,  may  be  a  true 
likeness.  Besides,  all  that  can  be  observed  of  the  complete  process  of 
»mmation  in  man  is  consistent  with  what  we  can  see  in  these  lower 
and  lesser  creatures.  The  bright  redness  of  an  inflamed  part  testifies 
to  the  fulness  of  its  bloodvessels  and  the  crowding  of  the  corpuscles  • 
the  occasional  duskiness  or  lividity  of  the  focus  is  characteristic  of  stag- 
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nation ;  the  throbbing  in  the  part,  and  abont  it,  and  the  fall  hard  pulse 
in  the  ministrant  arteries,  are  sure  signs  of  obstruction  to  the  passage 
of  blood;  the  gush  of  blood  on  cutting  into  the  tissues  near  an  in- 
flamed part,  or  in  bleeding  from  one  of  their  veins,  tells  of  the  deter- 
mination of  blood  in  these,  and  of  the  tension  in  which  all  the 
containing  bloodvessels  are  held. 

It  is  particularly  to  be  observed  that  the  stagnant  or  retarded  blood 
is  not  apt  to  coagulate.  I  have  found  it  fluid  after  at  least  three  days' 
complete  stagnation,  and  so,  I  believe,  it  would  remain  till  it  is  cleared 
away,  unless  the  part  sloughs.  In  the  latter  case  it  would  coagulate, 
as  it  does  in  carbuncles  and  the  like,  which  hardly  bleed  when  we  cu  t 
them  through ;  bnt,  so  long  as  the  blood  is  fluid,  though  stagnant, 
it  may  be  driven  from  the  vessels  with  full  force,  so  soon  as  an  easy 
exit  is  made  for  it  by  cutting  into  the  inflamed  part,  or  opening  one  of 
its  large  veins.  I  need  only  here  refer  to  Sir  W.  Lawrence's  well- 
known  and  instructive  experiment.  In  a  patient  with  an  inflamed 
hand  he  made  similar  openings  into  veins  in  both  arms.  From  the 
vein  on  the  diseased  side  three  times  more  blood  flowed  than  from  the 
vein  in  the  healthy  arm  in  the  same  time.  This  increased  flow  repre- 
sented at  once  the  greater  determination  of  blood  abont  the  focus  of  the 
inflammation,  and  the  greater  tension  in  which  the  walls  of  the  blood- 
vessels, and,  indeed,  all  the  tissues  of  the  inflamed  and  swollen  part, 
were  held. 

Now,  to  what  can  we  ascribe  these  changes  in  the  movement  of 
the  blood  ? 

It  has  been  commonly  said  that,  as  the  vessels  contract,  therefore 
the  movement  of  blood  becomes  more  rapid  in  them,  as  -when  a  river 
entering  a  narrow  conrse  moves  through  it  with  a  faster  stream  ;  and 
that  then,  as  the  vessels  widen,  so  the  stream  becomes,  in  the  same 
proportion,  slower.  Bnt  this  is  far  from  true.  The  stream  becomes 
slower  as  the  artery  or  vein  becomes  narrower  by  contraction ;  and 
then,  as  the  tube  again  dilates,  the  stream  grows  faster ;  and  then, 
without  any  appreciable  change  of  size,  it  may  become  slower  again, 
till  complete  stagnation  ensues  in  at  least  some  part  of  the  blood- 
vessel.1 I  t  hink  I  can  be  quite  sure  that  the  velocity  of  the  stream,  in 
any  vessel  of  an  inflamed  part,  is  not  wholly  determined  either  by  tho 

'  As  Mr.  Wharton  Jones  has  shown,  the  retarded  stream  exists  only  when  thd 
vessel  is  generally  contracted,  and  the  accelerated  stream  when  it  is  generally  dilated  ; 
when  a  single  vessel  presents  successive  enlargements  and  diminutions  of  cal.bre,  the 
rate  of  tho  stream  in  it  diminishes  in  tho  former  and  increases  in  the  latter. 
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diminution  or  enlargement  of  the  channel,  or  by  the  stagnation  or  con- 
gestion  of  blood  in  the  vessels  beyond.  That  much  of  the  change  in 
rate  of  movement  depends  on  these  conditions  cannot  be  doubted ;  and 
it  may  seem  unnecessary  to  question  their  sufficiency  for  the  explana- 
tion of  that  change,  after  Mr.  Wharton  Jones's  observations.  But  I 
think  other  forces  must  still  be  considered,  whose  disturbance  may 
contribute  to  the  result.  "Whether  we  name  it  vital  affinity,  or  by  any 
other  term,  or  (which  may,  as  yet,  be  better)  leave  it  unnamed,  I  can- 
not but  believe  there  is  some  mutual  relation  between  the  blood  and 
its  vessels,  and  the  tissues  or  other  substances  around  them,  which, 
being  natural,  percnits  the  most  easy  transit  of  the  blood,  but,  being 
disturbed,  increases  the  hindrances  to  its  passage.  Such  hindrances 
appear  to  be  produced  by  the  addition  of  salts  of  baryta,  or  of  potash, 
to  the  blood ;  and  by  an  excess  of  carbonic  acid  in  the  blood  that 
should  traverse  the  minute  pulmonary  vessels.  The  presence  of  an 
excess  of  urea  in  the  blood  probably  produces  the  like  effect :  and  some 
of  the  facts  connected  with  other  than  traumatic  inflammations  appear 
quite  inexplicable  without  such  an  hypothesis  as  this.  This  hypothe- 
sis is  supported  by  the  very  striking  experiments  made  by  Mr.  Lister,1 
as  to  the  influence  exercised  by  irritants  on  the  pigment- cells  in  the 
frog's  web,  and  on  the  movements  of  the  cilia,  which  indicate  that  an 
impairment  in  the  functional  activity  of  the  tissues  is  the  essential 
occurrence  which  leads  to  inflammatory  stasis.  These  observations 
are  in  harmony  with  those  made  by  the  same  author  on  the  blood- 
corpuscles,  which  appear  to  acquire  adhesiveness,  and  accumulate  in 
the  capillaries  of  an  irritated  part,  in  consequence  of  the  affected 
tissues  ceasing  to  maintain  their  normal  relations  to  the  blood. 

Thus  not  only  in  the  bloodvessels  and  the  rate  at  which  the  blood 
moves  through  them,  but  in  the  blood  itself,  important  changes  occur 
in  inflammation,  which  no  longer  adapt  it  for  the  normal  nutrition  of 
the  parts  through  which  it  flows.  That  this  adaptation  of  the  blood  to 
the  maintenance  of  the  tissues  is  disturbed,  in  many  cases  of  inflam- 
mation, is  proved  by  the  instances  to  which  I  shall  have  to  refer,  and 
which  plainly  have  their  origin  in  morbid  conditions  of  the  blood. 
But  I  fear  that  the  nature  of  this  disturbance  cannot  yet  be  chemically 
expressed,  and  that  the  facts  which  chemistry  has  discerned,  in  the 
condition  of  the  blood  in  inflammations,  cannot  be  safely  applied  in 
explanation  of  the  local  process.    For,  first,  we  observe  the  phenomena 


1  Phil.  Trans.  185& 
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of  inflammation  where  we  cannot  suppose  the  whole  blood  disordered; 
as  after  the  application  of  a  minute  local  stimulus,  such  as  a  foreign 
body  on  the  conjunctiva  :  secondly,  the  chemical  changes  observed  in 
the  blood  during  inflammations  are  not  peculiar  to  that  state,  but  are 
found  more  or  less  marked  in  pregnancy,  and  in  other  conditions  in 
which  no  inflammatory  process  exists:  and.  thirdly,  among  the 
changes  observed  in  inflammatory  blood,  the  principal  one— namely, 
the  supposed  increase  of  the  fibrine-forming  substances,  as  in  the  pro- 
duction of  the  '  buffy  coat  '—is  ambiguous  ;  it  may  be  at  once  an 
increase  of  those  substances  and  of  .the  white  corpuscles,  which  con- 
stituents of  the  blood  cannot  be  well  separated  by  any  process  yet 
invented  ;  and  in  all  the  estimates  of  fibrine,  whether  in  health  or 
in  disease,  the  weight  of  the  white  corpuscles  is  included.  Now  in  some 
inflammations  these  corpuscles  are  increased ;  and  in  such  cases  we 
have  no  means  of  clearly  ascertaining  how  much  of  an  apparent  increase 
of  fibrine  is  really  such,  and  how  much  is  due  to  the  corpuscles  en- 
tangled in  the  fibrine.  Till  this  can  be  settled,  I  think  we  may  not 
deduce  any  of  the  local  phenomena  of  inflammation  from  the  increase 
of  fibrine  in  the  blood ;  neither,  more  assuredly,  can  We  trace,  as  some 
do,  the  fever  and  other  general  signs  of  inflammation  to  the  abstrac- 
tion of  fibrine  and  albumen  by  the  exudation  from  the  blood. 

The  other  principal  changes  of  the  blood  in  inflammation — the 
diminution  of  its  red  corpuscles  and  increase  of  water — are  even  less 
adapted  to  explain  any  of  the  phenomena  of  the  1  ical  process.  What- 
ever may  be  their  strength  or  value  as  facts,  they  are  as  yet  isolated 
facts,  such  as  we  cannot  weave  into  the  pathology  of  the  disease. 

I  fear,  too,  that  the  structural  condition  of  the  blood  will  not,  more 
than  the  chemical,  help  us  to  explain  all  the  phenomena  of  inflamma- 
tion. Some  of  our  most  worthily  distinguished  pathologists  have 
ascribed  much  to  the  existence  of  large  numbers  of  the  white  blood- 
corpuscles,  and  their  accumulation  and  even  passage  through  the  walls 
of  the  vessels  of  the  inflamed  parts.1    Indeed,  they  have  taken  this  for 

1  Nearly  thirty  years  ago  Dr.  W.  Addison  stated,  as  the  rosult  of  his  experimental 
researches  into  the  Phenomena  and  Products  of  Inflammation  (first  scries  in  Zk  5. 
Prov.  Med.  Association  for  1842;  second  series,  London,  1843;  third  series,  London, 
1845,  and  in  several  subsequent  writings),  that  whon  tho  frog's  wob  is  irritated,  the 
white  blood-corpuscles  not  only  accumulate  in  the  vessels,  and  adhere  to  their  walls, 
but  become  incorporated  with  the  latter,  and  even  pass  through  into  the  sur.-ounding 
tissue,  where  they  constitute  corpuscles  of  the  inflammatory  lymph,  pus,  or  mucus 
corpuscles.  Ho  also  pointed  out  (second  series,  p.  59)  that  tho  rod  corpuscles  adhere, 
in  an  inflamed  part,  to  the  walls  of  the  capillaries  and  minute  veins  and  arteries,  and 
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the  foundation  of  nearly  their  whole  doctrine  of  inflammation,  ascribing 
to  it  the  stagnation  of  the  blood,  the  changes  it  is  presnmed  to 
uudergo,  and  the  origin  even  of  the  pus  and  inflammatory  lymph- 
corpuscles,  which  are  found  in  the  tissues  of  the  inflamed  parts.  Their 
observations  have  been  chiefly  made  on  frogs,  and  the  extent  to  which 
they  may  admit  of  application  to  our  own  case,  or  perhaps  to  that  of 

enter  into  the  composition  of  the  tissue.  In  1846,  Dr.  Augustus  "Waller  {Phil. 
Magazine,  Oct.  Nor.)  described  the  mode  of  passage  of  the  white  corpuscles  through 
the  walls  of  the  capillaries,  and  applied  this  observation  to  the  formation  of  pus  and. 
mucus  corpuscles. 

Although  the  accumulation  of  white  blood-corpuscles  in,  their  adhesiveness  to  the 
walls  of  the  vessels  of  au  irritated  part,  and  the  close  structural  resemblance  between 
them  and  the  corpuscles  of  pus  and  inflammatory  lymph,  have  been  recognised  by 
pathologists,  yet  the  migration  of  the  white  blood-cells  through  the  walls  of  the  vessels, 
and  their  actual  convertibility  into  mucus  corpuscles,  or  inflammatory  lymph-cells,  or 
pus  after  they  had  passed  into  the  tissues,  have  by  no  means  generally  been  admitted. 

Two  years  ago  Dr.  Cohnheim  of  Berlin  (Virohow's  Archiv,  xl.  1)  reopened  this 
question  in  a  memoir  on  Inflammation  and  Suppuration.  He  entered  into  the  subject 
with  great  minuteness,  and  from  numerous  experiments  and  observations  came  to  the 
conclusion  that  not  only  the  white,  but  the  red  corpuscles  of  the  blood,  pass  through 
the  walls  both  of  the  capillaries  and  veins  of  au  irritated  and  inflamed  part,  and,  when 
in  the  tissues,  they  may  migrate  to  some  distance  from  the  vessel  out  of  which  they 
have  wandered ;  their  movements  being  of  the  same '  amoeboid '  character  as  has  already 
(p.  172)  been  referred  to  as  exhibited  by  the  living  pus  cells.  Like  Addison,  he 
considers  that  they  become  pus-corpuscles,  and  constitute  an  important  source  from 
which  those  cells  are  derived. 

It  must,  without  doubt,  be  admitted  that  the  progress  of  anatomical  and  physio- 
logical research,  more  especially  during  the  past  seven  years,  has  rendered  the 
possibility  of  a 'wandering' of  the  blood  corpuscles  through  the  walls  of  the  vessels 
much  less  difficult  to  conceive  than  when  Addison's  observations  were  first  published 
for  at  that  time,  and  for  many  years  afterwards,  nothing  was  known  of  the  power  of 
spontaneous  movement  possessed  by  the  corpuscles ;  and  the  yielding  ductile  character 
of  the  walls  of  the  living  capillaries,  formed  apparently  of  a  soft  nucleated  protoplasm, 
was  not  recognised.  Just  as  the  spermatozoa  may,  in  the  higher  mammals,  bore 
through  the  capsule  of  the  ovum,  where  no  micropyle  is  present,  so  may  it  be  possible 
for  the  blood  corpuscles  to  pierce  the  walls  of  the  capillaries  even,  without  the  aid  of 
visible  pores,  or  stomata. 

Cjhnheim's  observations  have  led  other  pathologists  to  repeat  his,  and  devise  new, 
experiments,  and  a  whole  series  of  memoirs  has  recently  appeared,  some  of  which  are 
confirmatory  of,  others  antagonistic  to,  these  doctrines.  It  may  suffice  in  this  place  to 
give  the  references  to  the  publications  where  the  literature  of  this  subject  may  be 
studied:— Von  Recklinghausen,  Firchow's  Archiv,  1863.  Med.  Ceniralblatt,  No.  31, 
1867.  Strieker,  Wiener  Sitzmgs  beriohte,  li.  and  xii.  C.  J.  Eberth  in  part  2  of 
Strieker's  Handbuch  der  Gewebelehrc.  H.  C.  Bastian :  Trans.  Path.  Soc.  London,  April 
May,  1868.  Lionel  Beale:  Med.  Times  and  Gazette,  May,  1868.  J.  Kremianskv ' 
Wiener  Med,  Woch.  Nos.  1-6,  1868.  F.  A.  Hoffmann  :  Virchows  Archiv,  xlii  204  K 
Balogh:  Idem,  xlv.  19.  J.  Cohnheim:  Idem,  xlv.  333.  W.  Donite:  Eeichert  u  Du 
timsBeymonffa  Archiv,  1868,  3Q4.   W.  Kostor:  Nederl.  Archie/,  iii.  iv  •  jni  0f'Mlni 

qLTj    \™'    Tri^r  J-  *  Richardson: 

Vuort.  Jour.  Micros^  Sc.  July,  186!). 
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any  warm-blooded  animal,  will  require  to  bo  tested  by  furtber  examina- 
tion before  all  tbe  conclusions  wbicb  bave  been  drawn  from  tbem  can 
be  admitted. 

In  many  frogs,  especially  in  tbose  tbat  are  young,  or  sickly,  or  ill-fed, 
tbe  wbite  corpuscles  are  abundant  in  the  blood.  Tbey  are  rudimental 
blood-cells,  sucb  as  may  bave  been  formed  in  tbe  lymph  or  cbyle  :  and 
in  these  cases  they  are  probably  either  increasing  quickly  in  adapta- 
tion to  quick  growth,  or  else  relatively  increasing,  because,  through 
disease  or  defective  nutriment,  although  their  production  is  not 
hindered,  their  development  into  the  perfect  red  blood-cells  cannot 
take  place.  But  I  doubt  if  this  happens  in  older  or  more  healthy  frogs, 
or  in  any  ordinary  inflammation  in  the  warm-blooded  animals.  I  have 
drawn  blood  from  the  vessels  in  the  inflamed  bat's  wing,  in  which  it 
was  quite  stagnant,  and  have  found  not  more  than  one  wbite  corpuscle 
to  5,000  red  ones.  I  have  often  examined  the  human  blood  in  the 
vessels  of  inflamed  parts  after  deatb,  and  have  found  no  more  white 
corpuscles  in  them  than  in  those  of  other  parts.  In  blood  drawn  from 
inflamed  parts  during  life,  I  have  in  various  instances  found  only  the 
same  proportion  of  white  corpuscles  as  in  blood  from  the  healthy  parts 
of  the  same  person.  I  therefore  cannot  but  accord  with  the  opinion, 
often  expressed  by  Mr.  Wharton  Jones  and  Dr.  Hughes  Bennett,  that 
an  especial  abundance  of  white  corpuscles,  in  the  vessels  of  an  inflamed 
part,  is  neither  a  constant  nor  even  a  frequent  occurrence;  and  I  believe 
that,  when  such  corpuscles  are  numerous  in  an  inflamed  part,  it  is  only 
when  they  are  abundant  in  the  whole  mass  of  the  blood.1  Now,  as 
already  stated,  they  are  thus  abundant  in  some  cases  of  inflammation ; 
especially,  I  think,  in  those  occurring  in  people  that  are  in  weak  health, 
and  in  the  tuberculous  ;  but,  even  in  these  cases,  I  have  never  seen  au 
instance  in  which  they  were  present  in  sufficient  quantity  to  add 
materially  to  the  obstruction  of  the  blood  in  the  inflamed  part,  nor  one 
in  which  their  number  could  be  suspected  to  alter  peculiarly  the  consti- 
tution of  the  blood  therein. 

It  has  long  been  known  that  when  healthy  blood  is  received  on  a 
glass  plate,  and  immediately  examined  with  the  microscope,  the  cor- 
puscles may  be  seen,  in  about  half-a-minntc,  to  run  together  into  piles, 
or  rouleaux,  which  arrange  themselves  in  a  small  meshed  net  work,  as  in 
the  adjoining  figure  (a),  (Fig.  35).    Mr.  Wharton  Jones  was  the  first 

'  Dr.  Hughes  Bennett's  rpseavches  on  LoucocytluTiiiia  hare  shown  that  even  the 
extremcst  abundance  of  white  corpuscles  in  the  blood  has  no  tendency  either  to  produce 
or  to  aggravate  inflammations. 
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to  point  out  that  if  a  drop  of  blood  of  a  patient  suffering  from  acuto 
rheumatism,  or  inflammation,  be  similarly  examined,  the  piles  of 
corpuscles  are  formed  more  rapidly  and  run  more  closely  into  masses, 
which  have  large  spaces  between  them  (b).  By  this  arrangement,  the 
thin  clot  outspread  on  the  glass  has  the  peculiar  mottled  pink  and 
white  appearance,  which  Mr.  Hunter  observed  as  one  of  the  characters 
of  inflammatory  blood.  The  same  condition  is  observed  in  the  blood 
of  pregnant  women,  and  appears  natural  in  that  of  horses ;  and  in  all 
these  cases  it  may  be  regarded  as  the  chief  cause  of  the  formation  of 
the  '  buffy  coat,'  inasmuch  as  the  clustered  blood-cells,  sinking  rapidly, 
generally  subside  to  some  distance  below  the  surface  of  the  liquid  part 
of  the  blood,  before  the  coagulation  of  the  fibrine  is  begun.  This 


Fig.  35. 


aggregation  of  the  corpuscles  does  not  appear  to  be  due,  as  was  at  one 

time  supposed,  to  an  increased  viscidity  of  the  liquor  sanguinis  owing 

to  an  excess  of  fibrine,  for  Lister's  observations  have  shown  that  they 

aggregate  quite  as  closely  after  the  removal  of  the  fibrine,  as  they  did 
before. 

That  a  similar  adhesion  of  the  blood-cells,  both  white  and  red,  to 
each  other,  and  to  the  inner  wall  of  the  vessel,  occurs  in  the  vessels  of 
an  inflamed  part,  has  been  very  powerfully  advocated  by  some  path, 
ologists.  This  view  has  been  more  especially  held  by  those  who  have 
studied  the  process  by  watching  the  effects  of  irritants  on  the  Ws 
web,  and  to  this  adhesiveness  of  the  corpuscles  they  ascribe  the  produce 
tion  of  the  stasis  of  the  blood  in  the  part.  Such  experiments  as  Mr" 
Lister  has  performed  show,  without  doubt,  that  when  the  web  is  irri" 
tated  or  inflamed,  both  kinds  of  corpuscles  acquire  such  a  degree  of 
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adhesiveness  as  makes  them  stick  to  each  other  and  to  the  walls  of  the 
vessels.    But  I  have  seen  nothing  of  the  kind  in  either  the  inflamed 
bat's  wing  or  the  vessels  of  inflamed  organs  examined  after  death. 
When  the  blood  is  not  stagnant,  the  corpuscles  are  indeed  closely- 
crowded,  but  they  are  not  clustered,  nor  do  they  appear  adherent : 
neither  does  such  clustering  appear  even  in  stagnant  blood;  the  change 
here  appears  to  be  a  diffusion  of  the  colouring  matter,  so  that  the  out- 
lines of  individual  blood-cells  cannot  be  seen,  and  all  the  contents  of  the 
vessel  present  a  uniform  bright  carmine  tint.    But  whatever  may  be 
the  cause  of  the  stagnation,  there  is  evidence  that  the  stasis  and  con- 
gestion are  independent  of  the  general  circulation  ;  for  if  irritants  are 
applied  to  the  web  of  a  frog's  foot  which,  has  been  amputated,  an 
accumulation  of  corpuscles  in  the  vessels  of  the  part  takes  place,1  in 
the  same  manner  as  when  the  limb  is  connected  with  the  trunk.  Fur- 
ther, it  must  not  be  lost  sight  of,  that,  whatever  be  the  visible  condition 
of  the  blood -corpuscles  in  an  inflamed  part,  they  are  constantly  degene- 
rating, like  the  vessels  and  the  surrounding  textures.     The  blood 
which  'cannot  maintain  tliese  textures  is  as  little  able  to  maintain 
itself,  and  hence  in  great  measure  ensue  those  general  effects  and  con- 
stitutional disturbances  which  are  met  with  in  the  train  of  an  inflam- 
mation of  purely  local  origin. 

>  II.  Weber,  Mutter's  Archiv,  1853  ;  Sclmler,  Wurzburg  VerhanOL  B.  iv.  H.  iii. 
Gunning,  pamphlet,  Utrecht,  1857  ;  Lister,  Phil.  Trans.  1858. 


PEODUCTS  OF  INFLAMMATION. 


2'dl 


LECTURE  XIV. 
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The  state  described  in  the  last  lecture  may,  without  further  change, 
cease  and  pass  by,  and  leave  the  part,  to  all  appearance,  just  as  it  was 
before.  And  there  are  two  chief  modes  in  which  this  may  happen  ; 
namely,  by  resolution  or  the  simple  cessation  of  the  inflammation,  and 
by  metastasis,  in  which,  while  the  inflammation,  disappears  from  one 
part,  it  appears  in  another.  So  far  as  the  inflamed  part  itself  is  con- 
cerned, I  believe  the  changes  are  in  both  these  cases  the  same,  and  con- 
sist in  a  more  or  less  speedy  return  to  the  normal  method  of  circulation, 
and  the  normal  condition  of  the  blood  and  of  the  nerves  ;  the  tissue 
itself  presenting  no  apparent  change  of  structure. 

I  do  not  know  that  any  description  of  the  process  of  recovery  from 
the  inflammatory  state  would  tell  more  than  is  implied  by  calling  it  a 
gradual  return  to  the  natural  state,  a  gradual  retracing  of  the  steps  by 
which  the  natural  actions  had  been  departed  from.  As  it  has  been 
watched  in  the  frog's  web,  and  in  the  bat's  wing,  the  vessels,  that  were 
filled  with  quick-flowing  blood,  become  narrower,  the  streams  in  them 
also  becoming  slower,  and  less  gorged  with  red  blood-corpuscles,  till 
the  natural  state  is  restored.  The  pulsating  or  slower  streams  are 
equalised  with  those  about  them,  and,  gradually  making  their  way  into 
the  stagnant  columns,  drive  them  on  or  disperse  them.  In  the  frog, 
clusters  of  blood-corpuscles  have  been  seen  to  become  detached,  by  a 
stream  breaking  off  portions  of  the  stagnant  blood,  and  then  to  float 
into  the  current,  where,  gradually,  they  disperse.  So,  too,  in  the  tad- 
pole, after  injury,  I  have  seen  fragments  of  fibrine,  washed  from  the 
blood  in  the  vessels  of  the  injured  part,  floating  in  some  distant  vessels. 
Virchow's  and  Kirkes's  observations  leave  no  doubt  that  similar  changes 
may  occur  in  the  warm-blooded  animals,  and  may  be  the  source  of 
great  evil  by  carrying  the  materials  of  diseased  or  degenerate  blood 
from  a  diseased  organ  to  one  that  was  previously  healthy  (p.  110). 
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It  may  be  difficult  to  explain  this  recovery  in  the  case  of  complicated 
inflammations.    When  a  slight  mechanical  stimulus  has  been  applied, 
and  the  vessels,  after  contracting,  have  dilated,  we  may  see  some  signs 
of  weakened  muscular  power,  in  the  fact  that  the  same  stimulus  will 
not  make  them  contract  again ;  and  then  their  gradual  recovery  may 
be  the  consequence  of  their  regaining  their  weakened  and  exhausted 
power,  just  as  a  wearied  muscle  does  when  left  at  rest.    This  must  al- 
ways be  one  element  in  the  recovery  of  the  natural  state,  by  a  part  that 
has  been  inflamed  ;  indeed,  it  is  probably  that  part  of  recovery  which 
is  most  slowly  achieved.    Still,  it  is  perhaps  only  one  element  in  the 
process  of  recovery.    In  an  inflammation  in  which  all  the  conditions  of 
nutrition  are  at  fault,  each  must  recover  its  normal  state ;  but  of  the 
manner  in  which  they  severally  do  so  we  have  no  knowledge.  The 
order  in  which  they  are  restored  is  scarcely  less  uncertain  :  probably 
it  is  not  constant,  but  may  depend,  in  great  measure,  on  the  order  m 
which  they  were  involved  in  error.    But  we  have  no  clear  facts  m  this 
matter  ;  only  we  may  observe,  that  in  many  cases,  if  we  correct  the 
error  of  one  of  the  conditions  of  nutrition,  the  rest  will  be  more  apt  to 
correct  themselves.    Thus,  of  the  remedies  for  inflammation,  few  can 
act  upon  more  than  one  of  the  conditions  on  which  it  depends  ;  yet  they 
may  be  remedies  for  the  whole  disease ;  for,  as  it  were,  by  abstracting 
one  of  its  elements,  they  destroy  the  consistence  and  mutual  tenure  of 

^ The* cessation  of  the  disease  may  be  regarded  as  the  most  perfect 
cure  of  which  inflammation  admits.  It  is  in  many  cases  an  unalloyed 
advantage  ;  but  in  some,  though  the  local  change  may  be ,  the  sam^t 
is  not  so  ;  for  materials  accumulated  in  the  stagnant  blood  of  the  in 
flawed  part,  or  absorbed  from  its  morbidly  altered  t.sue,  may,  when 
the  inflammation  subsides,  pass  into  the  general  current  of  the  b l  od 
i  f  It  its  whole  mass,  or  disturb  the  nutrition  of  an  organ  more 
Tl  thai  thlt  which  they  have  left.    Such  are  the  events  of  the 

tions. 

t  „p  the  Inst  lecture  I  pointed  out  that  one  of 
At  the  commencement  of  P  rfhh- 

tec  three  factors  which  —^^Ja,  or  of  organise 
tion  was  an  increase  produce of  low  T    ^  of  „„,  vm  u.,  iea 

materials  in  or  about  the  part.    10  '  a, 
tod  m„de  of  production  of  ih.se  me  cneh  !  ^  , 
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part  for  their  nutrition  is  unseen  ;  we  cannot  trace  its  passage  through 
the  vessels ;  it  does  not  accumulate  within  or  about  them  ;  and  it  as- 
sumes its  due  organic  form  by  becoming  incorporated  with  the  textures 
as  soon  as  it  is  outside  the  vessels. 

Even  in  secretion,  the  sister  process,  though  we  recognise  by  the 
flow  of  the  secretion  from  a  gland,  that  it  has  acquired  material  from 
the  blood,  yet  the  passage  of  this  material  through  the  vessels  into  the 
gland-cells  cannot  be  seen. 

In  repair  the  material  may  be  visible,  though  difficult  to  collect  in 
the  raw  state — i.e.  before  it  assumes  organic  forms,  and  is  assimilated 
to  the  structure  it  has  to  replace. 

But  in  inflammation  an  abundant  material  often  exudes  from  the 
blood,  or  is  produced  in  the  tissues  of  the  part.  It  collects  in  the  sub- 
stance of  organs  and  tissues,  and  makes  them  succulent ;  it  mingles 
with  their  own  degenerating  materials  ■  it  infiltrates  layers  of  mem- 
branes, and  makes  them  thick  and  spongy  ;  it  oozes  out  on  free  sur- 
faces, and  may  be  obtained  nearly  pure  ;  it  collects  in  the  interior  of 
epithelium  and  other  cells,  swells  them  out  and  makes  tham  opaque, 
and  when  it  is  produced  in  glands  it  is  mixed  with  their  proper  secre- 
tions, and  may  even  block  up  and  obstruct  their  ducts.  The  material 
thus  exuded,  or  produced,  in  inflammation,  which  represents  a  morbid 
state  of  the  productive  process,  varies  according  to  many  varying 
conditions.  It  may  be  like  the  serum  of  the  blood,  or  the  liquor  san- 
guinis, or  even  may  be  blood  itself,  or  it  may  be  mucus  ;  or,  so  soon  as 
we  can  discern,  it  may  be  solid  or  organised,  and  may  contain  cell 
structures  which  are  not  unlike  the  white  corpuscles  of  the  blood  or 
lymphatic  fluid.  These  substances  may  be  mingled  with  each  other  in 
many  varying  proportions,  which  are  apparently  determined  either  by 
the  structure  of  the  tissue  of  the  inflamed  part,  the  violence  of  the  in- 
flammation, or  the  state  of  the  blood. 

The  serum  and  the  liquor  sanguinis  are  mere  exudations  from  the 
blood,  characterised  by  containing  an  excess  of  chloride  of  sodium  '  and 
of  phosphates,  which  have  passed  in  the  liquid  state  through  the  walls 
of  the  vessels  into  the  tissues  of  the  inflamed  part. 

But  the  cell  structures  in  the  solid  product  are  apparently  produced 
m  the  inflamed  part  itself.    Under  some  conditions  they  may  develope 
and  organise  into  likeness  with  the  tissues  amidst  which  they  are  placed 
Under  other  conditions  they  may  degenerate,  and  the  degeneration  may 

1  Dr.  Lionel  Boalo,  Medioo-Chir.  Trans,  xxxv. 
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at  the  same  time  involve  the  proper  textures  of  the  inflamed  part,  and 
excite  a  series  of  destructive  changes  which  may  lead  to  the  softening, 
absorption,  ulceration,  and  death,  not  only  of  the  products  of  ihe  in- 
flammation, but  of  the  proper  elements  of  the  pai't  itself.  A  natural 
division,  therefore,  of  the  inflammatory  changes  of  the  nutritive  pro- 
cess may  be  into  those  that  are  productive  and  those  that  are  des- 
tructive. 


I  shall  proceed  now  to  the  consideration  of  the  materials  which  are 
exuded  or  produced  in  the  inflammatory  process. 

1.  The  effusion  of  serum,  except  as  the  result  of  the  lowest  degrees 
of  inflammation,  or  as  a  diluent  of  other  products,  is  probably  a  rare 
event.  That  which  is  usually  regarded  as  a  se?'ous  effusion  in  inflam- 
mation, is,  in  many  cases,  a  fluid  that  contains  fibrine  or  rather  a  fibri- 
nogenic  substance,  which  coagulates  on  exposure  to  the  air  and  re- 
sembles the  liquor  sanguinis  rather  than  mere  Berum.  It  is  this  kind 
of  effusion  on  which  Vogcl  1  has  fully  written,  under  the  designation 
of  '  Hydrops  fibrinosus.'  A  good  example  of  it  maybe  seen  in  the  fluid 
contained  in  blisters,  raised  by  the  action  of  cantharides  or  heat  applied 
to  healthy  persons.  Another  example  is  in  the  fluid  that  rapidly  fills  an 
injured  and  immediately  inflamed  joint  or  hernial  sac.  And  another 
form  of  liquid  effusion  differs  from  serum,  in  that  it  contains  cells :  such 
is  the  fluid  that  fills  the  early  vesicles  of  herpes,  eczema,  and  some 
other  cutaneous  diseases. 

The  fluid  that  contains  fibrine  or  fibrinogen,  and  is  most  generally 
described  as  a  serous  effusion,  may  have  the  ordinary  aspect  of  serum  ; 
more  rarely  it  is  colourless  or  opalescent,  like  the  liquid  part  of  the 
blood  which  one  sees  collecting  for  the  formation  of  a  buffy  coat.  The 
fibrinogen  that  it  contains  may  remain  in  solution,  or  without  coagula- 
tion, for  an  indefinite  time  within  the  body,  but  will  coagulate  readily 
when  withdrawn.     For  example,  the  so-called  serous  effusion  which  is 
abundant  in  the  integuments  near  the  seat  of  an  acute  inflammation  in 
deeper  parts,  and  which  flows  out  like  a  thin  yellowish  serum,  after 
death,  will  soon  form  a  soft  jelly-like  clot,  that  is  made  succulent  with 
the  serum  soaked  in  it.    The  fibrine  appears  tough,  opaque-white,  and 
stringy  when  the  fluid  is  expressed  from  it,  and  shows  all  the  recog- 
nised characters  of  the  fibrine  of  the  blood.    Thus,  to  mention  but  one 
case  which  was  remarkable  for  the  delay  of  the  coaguhd  ,on.-A  man 


'  Pafknlogischc  Anatomic,  p.  23. 
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received  a  compound  fracture  of  the  leg,  and  it  was  followed  by  phleg- 
monous inflammation  and  abscesses  up  the  limb.  As  soon  as  the  inflam- 
mation had  subsided  enough,  the  Hmb  was  amputated  ;  and,  three  days 
afterwards,  in  examining  it,  a  quantity  of  serous-looking  fluid  oozed 
from  the  cut  through  the  integument.  I  collected  some  of  this,  and, 
after  four  hours,  it  formed  a  perfect  fibrinous  clot ;  yet  the  fibrinogen 
in  this  case  had  remained  among  the  tissues  without  coagulating  for 
three  days  after  the  death  of  the  limb,  and  for  many  more  days  during 
the  life  of  the  patient. 

Such,  too,  are  the*efihsions  like  serum  in  blisters  raised  on  the  skin 
by  heat  or  cantharides ;  such  the  serous  effusions  of  peritonitis,  as  in 
hernia,  and  of  many  cases  of  pleurisy  and  pericarditis.  All  these  fluids, 
though  they  may  retain  their  fluidity  for  weeks  or  months  within  the 
body,  during  life,  may  yet  coagulate  when  they  are  removed  from  the 
body.  "With  these,  too,  may  be  reckoned,  but  as  the  most  nearly  serous 
of  the  class,  the  fluid  of  common  hydrocele ;  for  I  have  seen  a  small 
coagulum  form  in  such  fluid  spontaneously ;  and  the  presence  of  fibri- 
nogen may  always  be  proved  by  the  formation  of  a  clot,  when  a  small 
piece  of  blood-clot,  of  some  organised  tissue  or  other  fibrino-plastic 
substance,  is  introduced  into  the  fluid.1 

One  can  rarely  tell  why  the  production  of  the  fibrine  in  these  cases 
should  be  delayed  :  there  are  here,  the  same  difficulties  as  are  in  all  the 
exceptions  from  the  general  rules  of  the  coagulation  of  the  blood.  But, 
it  may  be  observed,  the  delay  of  the  coagulation  is  a  propitious  event 
in  all  these  cases  ;  for,  so  long  as  the  effusion  is  liquid,  absorption  may 
ensue  on  the  subsidence  of  the  inflammation  ;  but  absorption  is  more 
unlikely  and  tardy  when  the  fibrine  has  coagulated.    Thus,  large  quan- 
tities of  fluid,  which,  we  may  be  sure,  contained  fibrinogen,  may  disap- 
pear by  absorption  from  the  seats  of  acute  rheumatism  or  gout,  or  from 
the  pleura  or  peritoneum,  or  from  the  subcutaneous  tissues,  and  leave 
only  inconsiderable  adhesion,  or  thickening  of  the  affected  part.  But,  on 
the  other  hand,  when,  in  the  same  class  of  cases,  the  fibrine  coagulates, 
its  absorption  necessarily  requires  a  much  longer  period.    Thus  it  is  in 
the  cases  of  what  has  been  called  solid  oedema,  where,  in  the  neighbour, 
hood  of  acute  inflammation,  an-effusion  long  abides  with  all  the  charac- 
ters of  ordinary  serous  oedema;  but,  at  length,  the  tissues  are  found 
indurated  and  adhering,  the  oedema  having  consisted  in  the  effusion  of 
serum  with  fibrine  which  has  coagulated.    Thus  too,  it  is  that  t  he  dam- 

1  Dr.  A.  Buchanan,  Proceedings  of  Glasgow  Philosophical  Society,  1845. 
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age  done  by  rheumatism  in  a  part  is,  on  the  whole,  in  direct  proportion 
to  the  length  of  time  it  has  subsisted  there,  and  the  opportunity  given  by 
time  for  the  coagulation  of  the  fibrine. 

From  what  I  have  said,  it  will  appear  that  nearly  all  of  what  are 
called  serous  effusions  in  inflammation  are*  effusions  of  fluid  containing 
a  fibrinogenic  material.    But  it  may  be  said  that  we  often  find,  after 
death,  effusions  which  contain  nothing  but  the  constituents  of  serum 
though  produced  in  an  inflammatory  process.   If,  however,  we  examine 
these  cases  more  closely,  they  will  appear  consistent  with  the  others  : 
some  of  the  fluids  will  coagulate  if  kept  for  several  hours,  or  if  mixed 
with  other  serous  fluids,-  or  if  fibrino-plastic  substances  be  placed  in 
them ;  in  others  we  fiud  flakes  of  molecular  matter,  indicating  that 
fibrine  had  been  already  coagulated,  or  that  corpuscles  had  existed  in  it, 
but  that  subsequently  they  were  disintegrated,  or  even  partially  dis- 
solved ;  and  in  some  we  may  believe  that  similar  materials  were 
decomposed  in  the  last  periods  of  life,  or  after  death. 

On  the  whole,  it  seems  sure  that  an  effusion  of  serum  alone  is  a 
rare  effect  of  inflammation,  and  that  generally  it  is  characteristic  of 
only  the  lowest  degrees  of  the  disease.  Among  the  instances  of  it  are, 
probably,  the  cases  of  the  chronic  forms  of  hydrops  articuli,  some 
forms  of  hydrocephalus,  and  some  cases  of  inflammatory  oedema  of  the 
mucous  membrane,  as -in  the  oedema  of  the  glottis,  and  chemosis  of  the 
conjunctiva. 

In  the  nearly  constant  fact  of  the  presence  of  fibrinogenic  materials 
and  of  corpuscles  in  the  products  of  inflammation,  we  have  one  evidence 
of  the  likeness  between  inflammation  and  the  normal  process  of  nutri- 
tion and  of  its  difference  from  the  merely  mechanical  obstructions  or 
stagnations  of  the  blood.    In  these,  the  material  effused  from  the  blood 
is  usually  the  merely  serous  part  :  the  fluids  of  anasarca  and  ascites 
will  not  coagulate  ;  they  present  neither  fibrine  nor  corpuscles  except 
in  the  cases  of  extremeBt  obstruction,  when,  as  in  cases  of  ascites  from 
advanced  disease  of  the  heart,  one  may  find  flakes  of  fibrine  floating  m 
the  abdomen,  or  masses  of  it  soaked  and  swollen  up  with  serum.  Any 
cause  indeed  which  increases  the  pressure  of  the  blood  in  a  given  bod, 
ity  and  at  the  same  time  diminishes  the  resistance  offered  by  the  walls 
of  the  vessels,  tends  to  facilitate  the  passage,  not  merely  of  thefibnno 
genie  substance,  but  of  an  increased  quantity  oi  albumen  end  oi  , 
blood.    As  both  these  conditions  exist  in  the  bflaunnatory  process,  the 
effusion  of  these  materials  is  readily  accounted  tor. 
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II.  Effusion  of  Blood.— Among  the  effusions  of  blood  that  occur  in 
connection  with  the  inflammatory  process,  many,  as  Rokitansky  has 
explained,  are  examples  of  haemorrhage  from  rupture  of  the  vessels 
of  the  inflammatory  products  recently  become  vascular.  The  new 
vessels,  or  their  rudiments,  are  peculiarly  delicate  ;  and  being  apt  to 
rend,  like  the  vessels  of  new  granulations,  with  a  very  slight  force, 
especially  when  they  are  made  turgid  or  dilated  by  an  attack  of  inflam- 
mation of  the  newly-formed  material  in  which  they  lie,  they  will 
commonly  be  sources  of  considerable  bleeding.  So,  for  example,  it 
probably  sometimes  happens  when,  as  the  expression  is,  a  hydrocele 
is  converted  into  a  haamatocele ;  some  inflammatory  products  becoming 
vascular,  and  being  submitted  to  even  slight  violence,  their  vessels 
break  and  blood  is  poured  into  the  sac.  So,  too,  probably,  it  is  with 
many  or  all  the  cases  of  what  are  called  hasmorrhagic  pericarditis. 
But  of  these,  which  may  be  called  secondary  hcemorrhages,  I  will  speak 
hereafter. 

Primary  effusions  of  blood,  i.e.  effusions  of  blood  poured  from  the 
ruptured  vessels  of  the  inflamed  part,  and  mingled  with  the  inflamma- 
tory products,  appear  to  be  rare  in  some  forms  or  localities  of  inflam- 
mation, but  are  almost  constant  in  others.  Thus,  e.g.  in  pneumonia, 
extravasated  blood-corpuscles  give  the  sputa  their  characteristic  rusty 
tinge.  In  the  inflammatory  red  softening  of  the  brain,  blood  is  also 
commonly  effused ;  and  the  condition  of  the  vessels  which  I  described 
in  the  last  lecture  (p.  221)  as  well  as  the  increase  in  the  blood-pressure, 
may  readily  account  for  their  rupture.  There  are  also  other  cases  of 
these  effusions  of  blood  in  inflammation  ;  but  I  believe  these  imply  no 
more  than  accidents  of  the  disease. 

We  must  not  confound  with  haemorrhages  the  cases  in  which  the 
inflammatory  products  are  merely  blood-stained,  i.e.  have  acquired  a 
more  or  less  deep  tinge  of  blood,  through  the  oozing  of  some  dissolved 
colouring  matter  of  the  blood.  The  natural  colour  of  inflammatory 
products  is  greyish  or  yellowish-white,  and,  even  when  they  have 
become  vascular,  their  opacity  in  the  recent  state  prevents  their  having 
any  uniform  tint  of  redness  visible  to  the  naked  eye.  When  they  pre- 
sent the  tinge  of  redness,  it  is  either  because  of  haemorrhage  into  them, 
or  because  they  have  imbibed  the  dissolved  colouring-matter  of  the 
blood  :  and  when  this  imbibition  happens  during  life,  or  soon  after  death, 
it  is  important,  as  implying  a  cachectic,  ill-maintained  condition  of  the 
blood,  in  which  condition  the  colouring  matter  of  the  corpuscles  becomes 
unnaturally  soluble.    Thus,  blood-stained  effusions  are  among  the  evil 
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signs  of  the  products  of  inflammation  during  typhus,  and  other  low 
eruptive  fevers,  in  syphilis,  and  in  scurvy. 

III.  Production  of  '  Inflammatory  Lymph.'1 — Serous  effusions,  then, 
appear  to  be  rare  as  the  results  of  inflammation  ;  and  effusions  of  blood 
arc  but  accidents  in  its  course.  The  characteristic  primary  product  of 
the  inflammatory  process  is  the  soft,  solid  material,  which  the  elder 
writers  named  'lymph,'  'coagulating'  or  '  coagulable  lymph;'  and 
which  more  lately  has  been  called  '  exudation,'  or  '  inflammatory 
exudation.' 

It  is  to  be  regretted  that  all  these  terms  fail  in  affording,  with 
sufficient  exactness,  a  distinctive  appellation  to  this  substance.  The 
term  'exudation'  is  objectionable,  because  it  has  been  employed  as 
well  for  the  act  of  separation  from  the  blood,  as  for  the  material  sepa- 
rated, and  it  has  been  applied  alike  to  the  liquid  material  effused  from 
the  blood — e.g.  the  serum  and  the  liquor  sanguinis — and  to  the  cor- 
puscles produced  in  the  inflamed  part  as  a  result  of  the  inflammatory 
process  itself.  The  term  '  lymph '  is  also  objectionable,  since  the  same 
word  is  employed  to  designate  the  fluid  (and  corpuscles  suspended  in 
it)  which  flows  along  the  lymphatic  vessels.  But  as,  in  speaking  of 
this  product  of  inflammation,  some  term  must  be  used,  and  as  it  is  diffi- 
cult to  dispense  with  one  which  has  long  been  employed,  it  may  be 
convenient,  seeing  that  it  is  the  older  term,  to  retain,  till  some  better 
new  one  be  proposed,  that  of  '  inflammatory  lymph  *  to  express  those 
forms  of  inflammatory  products  which  are  or  may  become  organized. 

The  form  assnmed  by  the  '  inflammatory  lymph  '  product,  when  in 
the  solid  state,  is  not  always  the  same.  There  are,  rather,  two  chief 
forms,  which,  though  they  are  often  seen  mixed  in  the  same  material, 
are  yet  so  distinct  as  to  warrant  the  speaking  of  two  varieties,  by  the 
names  of  fibrinous  and  corpuscular.1 

To  the  fibrinous  variety  belong,  as  typical  examples,  all  the  instances 
in  which  a  liquid  effusion  coagulates  into  the  solid  form,  and  yields, 
when  the  fluid  is  pressed  from  the  solid  part,  either  an  opaque- whitish, 
elastic  substance,  having  the  general  properties  of  the  fibriue  of  the 

1  Corresponding  varieties  are  distinguishe'd  or  implied  by  Vogel,  p.  30,  Dr.  Andrew 
Clark  (Medical  Gazette,  vol.  xlui,  p.  286),  and  others.  It  should  be  understood, 
howovor,  that  the  term  '  fibrinous '  is  used  without  intending  more  than  that  an  apparent 
likeness  to  the  fibrine,  obtainable  from  blood,  is  observed  in  the  material  of  I 
varieties  of  inflaminatory  products  which  are  distinguishable  by  firmness,  or  toughness, 
or  by  readiness  to  form  adhesions. 
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clot  of  blood,  or  the  softer,  and,,  as  it  is  supposed,  the  less  perfect  or 
less  developed,  fibriue  of  the  chyle  or  the  absorbed  lymph. 

Such  examples  of  fibrinous  inflammatory  product,  free  or  nearly 
free  from  corpuscles,  are  found,  in  the  cases  already  referred  to,  among 
what  have  been  supposed  to  be  effusions  of  mere  serum.    Such  are 
many  instances  of  effusions  produced  by  blisters  and  other  local  irrita- 
tions of  the  skin  in  healthy  men  :  such,  too,  are  most  of  the  effusions 
in  acute  inflammations  of  serous  membranes,  especially  in  those  of 
traumatic  origin,  and  in  those  that  occur  in  vigorous  men.    If,  in  any 
of  these  cases,  the  '  inflammatory  lymph  '  be  examined  after  coagula- 
tion, it  may  be  hard  to  distinguish  it  from  the  fibrine  of  the  clot  of 
blood.    The  layers  of  fibrinous  substance  thus  formed  may  be  known 
to  the  naked  eye,  when  on  the  surface  of  membranes,  by  their  peculiar 
elasticity  and  toughness,  their  compact  and  often  laminated,  structure, 
their  greyish  or  yellowish- white  and  semi-transparent  aspect,  and  their 
close   adhesion  to  the  membrane,   even  before  they  have  become 
vascular. 

In  the  corpuscular  variety  colourless  corpuscles  are  found,  which, 
in  many  of  their  characters,  closely  approximate  to  the  white  corpuscles 
of  the  blood,  or  lymphatic  fluid,  or  those  of  granulations.1  Sometimes 
they  float  free  in  a  liquid  effusion,  as  in  the  early-formed  contents  of 
the  vesicles  of  herpes,  eczema,  pemphigus,  and  vaccinia ;  in  the  fluid  of 
blisters  raised  in  cachectic  patients ;  in  some  instances  of  pneumonia ; 
and  in  the  fluid  contained  in  the  sac  of  an  inflamed  serous  membrane. 
But  at  other  times  they  are  closely  aggregated  together,  and  form  a 
soft  solid  mass,  such  as  may  be  readily  recognized  on  the  free  surface, 
or  m  the  substance  of  an  inflamed  serous  membrane,  or  in  a  solid  organ 
as  an  inflamed  muscle. 

The  first  discernible  organic  form  in  the  fluid  of  herpes,  for  example, 
is  that  of  a  mass  of  soft,  colourless,  or  greyish-white  protoplasm' 
about  sisWth  of  an  inch  in  diameter,  round  or  oval,  pellucid,  but 
appearing,  as  if  through  irregularities  of  its  surface,  dimly  nebulous  or 
wrinkled.  It  does  not  look  granular,  nor  is  it  formed  by  an  aggrega- 
tion of  granules  ;  nor,  in  its  earliest  state,  can  any  cell- wall  be  clearly 

1  Tins  structural  resemblance  shows  that  a  single  primordial  form  may  exist  in 
the  rudiments  of  many  structures,  which  in  later  periods  of  their  existence  are  widely 
different.  It  is  a  repetition  of  a  fact  in  the  first  development  of  beings,  Iu  the  early 
embryo,  the  most  diverse  forms  are  developed  from  a  nearly  uniform  mass  of 
gamer  dial  embryo  or  germ  cells.  And  so  it  is  in  later  life  ;  many  of  both  the  normal 
ami  the  morbid  structures  start  from  one  primordial  form,  and  thence  proceeding 
m  erge  more  and  more  widely  in  attaining  their  several  perfect  shapes, 


246  PRODUCTS  OF  INFLAMMATION  : 

demonstrated,  or  any  nucleus,  on  adding  water.  But,  in  a  few  hours, 
as  the  development  of  the  cell-germ  proceeds,  a  pellucid  membrane 
appears  to  form  as  a  cell-wall  over  its  whole  surface ;  and  now,  when 
water  is  added,  it  penetrates  this  membrane,  raising  up  part  of  it  like  a 
clear  vesicle,  while  upon  the  other  part  the  mass  retreats,  or  subsides,  and 
appears  more  nebulous  and  grumous  than  before.  In  yet  another  state, 
which  appears  to  be  a  later  stage  of  development,  the  action  of  water  not 


Fig.  36. 


Fie  36    Vertical  section  through  a  portion  of  an  inflamed  pericardium. 

a  Represents  the  thick  layer  of  corpuscular  lymph  at  the  free  surface  of  the  serous 
membrane  Owing  to  the  compact  manner  in  which  the  cells  are  packed,  it  is  difficult 
without  dissection  to  recognise  the  forms  of  the  individual  corpuscles,  but  at  the 
marginal  part  of  the  figure  several  cells,  isolated  from  the  general  mass,  have  been 
drawn  o.  Pale  round  corpuscles  consisting  of  a  well-marked  nucleus  invested  by  soft 
faintly  granular  protoplasm,  d.  Corpuscles  undergoing  nudearsubdmaon.  r.  Cor- 
puscles which  are  becoming  elongated  into  fibro-ceUs.  b.  The  sub-epthehal  connective 
tissue,  in  which  small  groups  of  inflammatory  lymph-corpuscles  may  bo  seen,  lhe 
lymph  had  become  vascular,  and  vessels  filled  with  a  carmine  injection  passed  into  it 
from  the  sub- epithelial  connective  tissue.  It  is  probable  that  these  vessels  were 
dilated  somewhat  from  the  force  used  in  the  injection.  The  preparation  from  which 
the  section  was  taken  is  No.  2052  a,  Anatomical  Museum,  University  of  Edinburgh. 
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only  raises  up  a  cell-wall,  but  breaks  up  and  disperses  the  outer  part 
of  the  contents  of  the  cell,  and  exposes  in  the  interior  a  nucleus  which  is 
commonly  round,  clearly  defined,  pellucid,  and  attached  to  the  cell- 
wall.  These  cell-forms,  and  those  met  with'  in  other  vesicular  erup- 
tions, are,  it  is  probable,  developed  from  the  nuclei  or  immature  cells 
of  the  deeper  layers  of  the  epidermis,  which  become  detached  and  float 
freely  in  the  fluid,  owing  to  the  separation  and  elevation  of  the  super- 
Bcial  cuticular  layers  during  the  formation  of  the  vesicle  ;  though,  if  it 
be  admitted  that  the  white  corpuscles  of  the  blood  can  migrate  through 
the  walls  of  the  vessels,  then  it  is  possible  they  may,  in  part  at  least, 
be  derived  directly  from  the  cell  elements  of  the  blood  itself. 

If  we  now  turn  our  attention  to  the  material  produced  in  the  early 
stages  of  inflammation  of  a  serous  membrane,  we  shall  find  the  free 
surface  no  longer  smooth  and  glistening,  but  covered  by  soft  1  lymph,' 
which  is  no  mere  exudation  yielding  solidified  fibrine,  but  is  loaded  with 
rudimentary  colourless  corpuscles  (Fig.  36,  a),  not  unlike  those  just 
described  in  the  fluid  of  herpes.  The  changes  in  the  serous  membrane 
itself,  which  result  in  the  production  of  these  corpuscles,  have  been 


Pig.  37. 

enquired  into  by  various  observers.  The  epithelial  cells  on  the  free 
surface  become  swollen,  opaque,  loosened,  and  then  fall  off  into  the 
serous  cavity,  and  these  changes  are  accompanied  by  a  rapid  multipli- 
cation of  their  contained  nuclei,  which  are  set  free  by  a  breaking  down 
of  the  cells  themselves.  In  the  corpuscles  of  the  sub-epithelial  con- 
nective tissue  productive  changes  also  occur  (Figs.  37,  38),  and  small 
groups  of  rudimentary  corpuscles,  formed  by  germinating  changes  in 

Fig.  37.  Section  through  the  subepithelial  tissue  of  an  inflamed  pleura,  showing 
the  proliferating  changes  in  the  corpuscles  of  the  connective  tissue. 
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their  nucleated  protoplasm,  appear.  As  the  inflammation  advances, 
these  rudimentary  cells  multiply  with  great  rapidity,  so  that  adjacent 
groups  run  together  and  form  masses  of  immature  corpuscles,  which 
are  so  numerous  in  the  focus  of  the  inflammation  that  the  part  seems 
to  be  altogether  composed  of  these  new  productions,  and  all  trace  of  its 
natural  structure  is  lost.  Not  unfrequently  the  more  superficial  layers 
of  this  corpuscular  lymph  become  detached  and  fall  into  the  liquid 
exudations,  which  is  poured  with  more  or  less  abundance  into  the 


Fig.  38. 


serous  cavity,  where  they  may  be  mingled  with  the  fibrinous  coagula 
which  usually  form  in  that  fluid. 

When  a  solid  organ  inflames,  a  parallel  series  of  productive  changes 
here  also  occurs.  In  a  muscle,  for  example,  it  would  seem  that  the  in- 
flammatory lymph-corpnscles  may  arise  not  only  from  proliferation  of 
the  nncleated  corpuscles  of  the  connective  tissue,  which  exists  between 
the  fasciculi  and  fibres,  but  from  germinative  changes  in  the  nucleated 
corpnscles  within  and  proper  to  the  fibre  itself.1 

Fig.  38  represents  corresponding  changes  in  the  corpuscles  of  the  sub-epithelial 
tissue  of  an  inflamed  peritoneum.  At  the  right  hand  of  the  figure  a  mass  of 
inflammatory  lymph-cells,  apparently  produced  by  nuclear  multiplication  in  one  or 
more  adjacent  connective-tissue  corpuscles,  is  represented. 


1  It  is  difficult  at  this  time  to  write  or  speak  dogmatically  on  the  mode  of  origin 
of  the  corpuscles  of  inflammatory  lymph.  For  though  pathologists  generally  have 
renounced  the  opinion  at  one  time  entertained  that  lymph-  or  pus-corpuscles  arise  by 
molecular  aggregation  in  a  coagulated  exudation,  yet  Cohnheim's  recent  observations 
(note,  p.  233)  throw  doubt  on  the  general  fitness  of  the  theory  that,  in  all  cases,  they 
are  produced  by  germinative  changes  in  the  normal  corpuscles  of  the  solid  textures  : 
whilst,  on  the  other  hand,  there  are  strong  reasons  against  regarding  the  '  migratory ' 
theory  as  universally  applicable. 

The  evidence,  on  which  the  statement  is  mado  in  the  text,  of  the  origin  of  the 
eori i uscles  of  the  inflammatory  lymph  from  proliferation  of  the  nncleated  corpnscles 
of  the  tissuo  of  the  inflamed  part— the  looal-production  theory,  as  we  may  term  it— 
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From  the  various  developments  which,  the  inflammatory  lymph- 
corpuscles  may  undergo,  when  they  are  produced  in  these  and  other 
organs,  are  derived  all  those  cells  which  are  described  as  plastic  cells, 
fibro-cells,  caudate  or  fibro-plastic  cells,  and  which  may,  if  the  de- 
velopment advances,  proceed  to  the  formation  of  connective  tissue. 
On  the  other  hand,  from  the  various  degenerations  of  these  corpuscles 
descend  those  forms  known  as  pus-corpuscles,  granule-cells,  granule- 
masses,  inflammatory  globules,  and  much  of  the  molecular  and  debris- 
like matter  that  makes  inflammatory  effusions  turbid. 

The  examples  of  inflammatory  lymph  which  I  have  quoted  are  such 
as  may  be  considered  typical  of  the  two  varieties  :  the  first,  in  which 
spontaneously  coagulating,  it  presents  fibrine,  either  alone  or  mingled 
with  very  few  corpuscles ;  and  the  second,  in  which  corpuscles  are 
found  alone,  or  with  only  a  few  flakes  of  fibrine.    But,  in  a  large  num- 

has  been  worked  out  by  so  many  observers,  and  with  so  much  fulness  of  detail,  that 
it  probably  expresses  a  large  part,  if  not  the  whole,  of  the  truth  as  to  their  mode  of 
origin.    Commencing  with  the  observations  of  John  Goodsir,  on  the  morbid  changes  ' 
which  take  place  in  Peyer's  glands,  and  on  the  process  of  ulceration  in  articular 
cartilage  (see  the  reprints  in  his  Collected  Anatomical  Memoirs,  Edinburgh  1868)  the 
subject  has  been  still  further  illustrated  by  those  of  Dr.  Eedfern  on  the  morbid  changes 
in  articular  cartilage,  and  by  the  elaborate  investigations  of  Virchow,  more  especially 
as  regards  the  part  which  the  connective  tissue  takes  in  the  production  of  these  cor- 
puscles (see  his  published  lectures  on  Cellular  Pathology,^  several  papers  by  himself 
in  the  earlier  volumes  of  his  Archiv).    Numerous  papers  also  may  be  found  in  the 
same Arohv  by  Buhl   Bdttcher,  Porster,  C.  0.  Weber,  Eindfleisch,  Burckhardt 
S  zelkow,  Neumann  Hjelt  and  Cohnheim,  in  which  original  observations  are  mad  ' 
Th  wntmgsof  Strube  and  His  on  inflammation  of  the  cornea,  the  paper  by  C  O 
Weber  m  vol.  xv.  of  Virchow's  Arckiv,  and  his  article  in  the  first  volume  0f  Billroth 
und  von  Pitha's  Handbuch,  and  the  observations  recorded  by  Porster  in  his  *L L  a  ir 
form    important   contributions   to   the  development  of  this  doctrine      o!  ' 
observations  have  also  been  recorded  b  Ti/ttii       •    1  a°,me-  0r'gmal 
Journal,  Nov.  1862  and  by  Prof  ?  '*  %  *  Minbur9h  Medical 

April  1864.  7       1  TUrDer  m         Same  J0Urna1'  AP«1  1863  and 

The  morbid  changes  which  take  place  in  the  inflammation  of  cartilage  off,  ' 
especial  difficulty  to  the  general  reception  of  the  •  migratory  •  theory     TW  ? 
no  doubt  that  when  cartilage  is  irritated  a  rapid  production  of  new  tlls  1 
And   as  it  »  impossible  to  see  how  these  can  have  wandered  froir  i       , ? 
bloodvessels  into  the  midst  of  the  compact  substance  of  Z s sohd t  lev 

^^^^^^^^  iQ  rrr^s . 

in.vhiehcasetheblood-cellsTuIbe^^  S°™  ^  take  place; 

J—p.  formed  in  the  eourseowlraZ  ^ZTSSZ  H  ^  ** 
of  local  production,  and  en  that  of  emigration  the  i   ,  7  °n  the  theory 

*•  mw  corpuscles  which  form  in  IZZnZ  f  u,  infl  7^  ^  ^  ««* 
Pre-existing  cell-elements.  inflammation  take  their  rise  in 
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ber  of  examples  of  inflammatory  lymph,  the  fibrine  and  the  corpuscles 
occur  together,  mixed  in  various  proportions,  the  one  or  the  other  pre- 
ponderating. Such  instances  of  mixed  lymph  are  found  in  the  fluid  of 
blisters  in  all  persons  not  in  full  health  ;  in  all  but  the  freshest  inflam- 
mations of  serous  membranes ;  in  most  of  the  inflammatory  deposits  in 
cellular  tissue,  and  in  most  of  the  viscera  ;  and  in  the  false  membranes 
of  croup  and  other  similar  inflammations  of  mucous  membranes.1 

I  will  now  proceed  to  inquire  into  the  conditions  that  determine  the 
production  of  one  or  the  other  variety  of  lymph.  The  conditions  which 
are  chiefly  powerful  in  determining  the  character  and  tendency  of  in- 
flammatory lymph,  are  three — namely, 

1.  The  state  of  the  blood  ; 

2.  The  seat  of  the  inflammation  ; 

3.  The  degree  of  the  inflammation. 

First,  in  regard  to  the  influence  of  the  state  of  the  blood  in  de- 
termining the  characters  of  an  inflammatory  product,  Rokitansky  has 
happily  expressed  it  by  saying  that  '  the  product  of  the  inflammation 
exists,  at  least  in  part,  in  its  germ  preformed  in  the  whole  blood.'  I 
will  not  refer  here  to  the  cases  of  inoculable  diseases,  in  which  some  of 
the  morbid  material  that  was  in  the  blood  may  be  incorporated  with 
the  product  of  a  local  inflammation,  though  in  these  the  correspondence 
of  the  blood  and  the  inflammatory  product  is  manifest  enough ;  but  I 
will  refer  to  cases  that  may  show  a  more  general  correspondence  be- 
tween the  two,  a  correspondence  such  that,  according  to  the  state  of 
the  blood,  so  is  the  lymph  more  fibrinous  or  corpuscular  in  its  cha- 
racters. 

Some  of  the  best  evidence  for  this  is  supplied  by  Rokitansky,  in 
the  first  volume  of  his  Pathological  Anatomy  :  a  work  that  I  cannot 
again  mention  without  a  tribute  of  respect  and  admiration  for  its  author, 
since  in  it,  more  than  in  any  other  of  his  writings,  he  has  proved  hiin- 

1  The  fibrinous  and  the  corpuscular  varieties  of  lymph  nearly  correspond  with  those 
which  Dr  Williams,  iu  his  Principles  of  Medicine  and  others,  have  named  plastic  and 
aplastic ;  but  they  do  not  completely  do  so.  In  different  instances  of  both  var.etn *, 
very  diverse  degrees  of  plastic  property  may  be  found  ;  and  the  occurrence  of  develop- 
ment or  degeneration  depends  on  many  things  besides  the  primary  characters  of  Lymph 
They  more  nearly  correspond  with  what  Eokitansky  {Pathologischc  Anatomic,  u  9G) 
has  distinguished  as  fibrinous  and  croupous;  the  varieties  which  he  names  croupous 
a,  0,  and  y,  representing  the  several  grades  of  lymph  in  which  the  corpuscles  gradually 
predominate  more  and  more  over  the  fibrine,  and  assume  more  of  the .characters  of  he 
pus-cell.  I  would  have  used  his  terms,  but  that,  in  this  country,  we  have  been  in  the 
habit  of  considering  croupous  exudations  to  bo  peculiarly  fibrinous. 
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self  amongst  the  first  of  all  pathologists,  in  knowledge  at  once  profound, 
minute,  and  accurate,  in  power  of  comprehending  the  vastest  catalogue 
of  single  facts,  and  in  clear  discernment  of  their  relations  to  one  ano- 
ther, and  to  the  great  principles  on  which  he  founds  his  systems.  In 
this  work,  he  has  shown  clearly,  that  the  characters  of  inflammatory 
deposits,  in  different  diatheses,  correspond  very  generally  and  closely 
with  those  of  the  coagula  found  in  the  heart  and  pulmonary  vessels  ; 
and  that,  in  general,  the  characters  of  inflammatory  lymph,  formed 
during  life,  are  imitated  by  those  of  clots  found  in  the  body  after  death, 
when  the  fibrine  of  the  blood  may  coagulate  very  slowly,  and  in  contact 
with  organic  substances. 

Other  evidence  may  be  obtained  by  examining  the  products  of 
similar  inflammations  excited  in  several  persons,  in  whom  the  state  of 
the  blood  may  be  considered  dissimilar.  And  here,  the  evidence  may 
be  more  pointed  than  in  the  former  case  ;  for,  if  it  should  appear  that 
the  same  tissue,  inflamed  by  the  same  stimulus,  will,  in  different  per- 
sons, yield  different  forms  of  lymph,  we  shall  have  come  near  to  cer- 
tainty that  the  character  of  the  blood  is  that  which  chiefly  determines 
the  character  of  an  inflammation. 

To  test  this  matter,  I  examined  carefully  the  materials  contained 
in  blisters,  raised  by  cantharides-plaisters  applied  to  the  skin  in  thirty 
patients  in  St.  Bartholomew's  Hospital.1  Doubtless,  among  the  results 
thus  obtained,  there  might  be  some  diversities  depending  on  the  time 
and  severity  of  the  stimulus  applied  ;  still,  it  seemed  a  fair  test  of  the 
question  in  view,  and  the  general  result  proved  it  to  be  so.  For,  al- 
though the  differences  in  the  general  aspects  of  these  materials  were 
slight,  yet  there  were  great  differences  in  the  microscopic  characters  ; 
and  these  differences  so  far  corresponded  with  the  nature  of  the  disease, 
or  of  the  patient's  general  health,  that,  at  last,  I  could  usually  guess 
accurately,  from  an  examination  of  the  fluid  in  the  blister,  what  was 
the  general  character  of  the  disease  with  which  the  patient  suffered. 
In  cases  of  purely  local  disease,  in  patients  otherwise  sound,  the  lymph 
thus  obtained  formed  an  almost  unmixed  coagulum,  in  which,  when  the 
fluid  was  pressed  out,  the  fibrine  was  firm,  elastic,  and  apparently  fila- 
mentous. In  cases  at  the  opposite  end  of  the  scale,  such  as  those  of 
advanced  phthisis,  a  minimum  of  fibrine  was  concealed  by  the  crowds 
of  corpuscles  imbedded  in  it.  Between  these  were  numerous  inter- 
mediate conditions  which  it  is  not  necessary  now  to  particularise.  It 

TOli'  ?^bserfUonsofasimilarnatureW  recently  been  recorded  by  C  0  Weber  in 
Billroth  und  von  Pitha's  Handbuch,  i.  203.  7  n 
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may  suffice  to  say  that,  after  some  practice,  one  might  form  a  fail- 
opinion  of  the  degree  in  which  a  patient  was  cachectic,  and  of  the  de- 
gree in  which  an  inflammation  in  him  would  tend  to  the  adhesive  or 
the  suppurative  character  from  the  contents  of  these  blisters.  The 
highest  health  is  marked  by  an  exudation  containing  the  most  perfect 
and  unmixed  fibrine  ;  the  lowest,  by  the  production  of  the  most  abun- 
dant corpuscles,  and  their  nearest  approach,  even  in  their  early  state, 
to  the  characters  of  pus-cells.  The  degrees  of  deviation  from  general 
health  are  marked,  either  by  increasing  abundance  of  the  corpuscles, 
their  gradual  predominance  over  the  fibrine,  and  their  gradual  approach 
to  the  characters  of  pus-cells  ;  or,  else,  by  the.  gradual  deterioration  of 
fibrine,  in  which,  from  being  tough,  elastic,  clear,  uniform,  and  of  fila- 
mentous appearance,  it  becomes  less  and  less  filamentous,  softer,  more 
paste-like,  turbid,  nebulous,  dotted,  and  mingled  with  minute  oil- 
molecules. 

I  would  not  make  too  much  of  these  observations.  They  are  not 
enough  to  prove  more  than  the  rough  truth,  that  the  products  of  similar 
inflammations,  excited  in  the  same  tissue,  and  by  the  same  stimulus, 
may  be  in  different  persons  very  different,  varying  especially  in  accord- 
ance with  the  several  conditions  of  the  blood.  Yet  I  cannot  doubt  that 
a  still  closer  correspondence  between  the  blood,  and  the  products  of  in- 
flammation dei-ived  from  it,  would  be  found  in  a  series  of  more  complete 
observations  ;  in  such,  for  instance,  that  the  characters  of  the  blood 
drawn  during  life,  or,  much  better,  of  the  clots  taken  from  the  heart 
after  death,  might,  in  a  large  number  of  patients,  be  compared  with 
those  of  inflammatory  exudations  produced,  as  in  the  cases  I  have  re- 
ferred to,  by  the  same  stimulus  applied  to  the  same  tissues.  In  the 
few  cases  in  which  I  have  been  able  to  make  such  examinations,  this 
view  has  been  established ;  and  it  is  confirmed  by  the  parallelism  be- 
tween the  varieties  of  lymph  that  may  be  found  in  blisters,  and  the 
varieties  of  the  fibrinous  coagula  in  the  heart  described  by  Eokitansky.1 
The  varieties  of  solidified  fibrine,  which  he  classes  as  fibrines  1,  2,  3,  4, 
are  very  nearly  parallel  with  what  I  have  enumei-ated  as  the  stages 
from  the  best  fibrinous  to  the  corpuscular  lymph  ;  and,  as  I  have 
already  implied,  he  regards  these  clots  found  in  the  heart  and  vessels 
as  representing  the  different  'fibrinous  erases'  or  diatheses  of  the 
blood. 

I  mentioned,  as  the  second  condition  determining  the  character  of 
1  Paiholoyischc  Anatomic,  13.  i.  p.  142. 
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inflammatory  lymph,  the  seat  or  tissue  which,  the  inflammation 
occupies. 

I  need  hardly  remind  yon  that,  since  the  time  of  Bichat,  there  has 
been  a  general  impression  that  each  tissue  has  its  proper  mode  and 
product  of  inflammation.  The  doctrines  of  Bichat  on  this  point  were, 
indeed,  only  the  same  as  John  Hunter  held  more  conditionally,  and, 
therefore,  more  truly ;  but  they  gained  undisputed  sway,  among  the 
principles  of  that  pathology  which  rested  on  general  anatomy  as  its 
foundation. 

The  facts  on  which  it  has  been  held  that)  in  general,  each  part  or 
tissue  is  prone  to  the  production  of  one  certain  form  of  inflammatory 
material,  are  such  as  these ;  that,  e.g.,  in  the  apparently  spontaneous 
inflammation  of  the  skin,  lymph  with  corpuscles  alone  is  produced,  as 
in  herpes,  eczema,  erysipelas  ;  that  in  serous  membranes,  the  lymph  is 
commonly  fibrinous,  and  has  a  great  tendency  to  be  organised,  and  form 
adhesions ;  that  in  mucous  membranes  there  is  as  great  a  tendency  to 
suppuration  ;.  that  in  the  lungs,  both  fibrine  and  corpuscles  are  abund- 
ant in  the  lymph)  and  the  corpuscles  have  a  remarkable  tendency  to  de- 
generate into  either  pus-cells  or  granule-cells ;  that  in  the  brain  and 
spinal  cord  the  tendency  is  to  the  production  of  a  preponderance  of 
corpuscles,  that  quickly  degenerate  into  granule-cells,  while  in  the  are- 
olar tissue,  both  fibrine  and  corpuscles  appear,  on  the  whole,  equally  apt 
to  degenerate  into  pus,  or  to  be  developed  into  filamentous  tissue. 

Now  these  are,  doubtless,  facts  ;  but  the  rules  that  it  is  sought  to 
establish  from  them  are  not  without  numerous  exceptions.  The  in- 
stances I  have  lately  quoted  show  that,  in  one  tissue  at  least,  the  skin, 
the  product  of  inflammation  will  vary  according  to  the  condition  of  the 
blood,  although  the  inflammation  be  always  similarly  excited  by  the  same 
stimulus.  So,  too  (  as  Mr.  Hunter  remarks  1  ),  if  it  were  the  tissue 
alone  that  determines  the  character  of  an  inflammation,  we  ought  to 
have  many  forms  of  inflammation  in  the  same  stump  after  amputation  ; 
whereas  all  is  consistent,  or  the  differences  among  the  tissues  are  only 
differences  of  degree  ;  they  all  adhere,  or  all  granulate  and  suppurate, 
or  all  alike  inflame  and  slouo-h 

It  is  therefore  not  unconditionally  true  that  each  tissue  has  its  proper 
mode  and  product  of  inflammation.  It  has  been  too  much  overlooked 
that  a  morbid  condition  of  the  blood,  or  of  the  nervous  force,  may  de- 
termine, at  once,  the  seat  of  a  local  inflammation,  and  the  form  or  kind 


1  Works,  iil  p.  313. 
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of  inflammatory  product.  Thus,  e.g.,  the  variolous  condition  of  the 
blood  may  be  said  to  determine,  at  once,  an  inflammation  of  tbe  skin, 
and  the  suppurative  form  of  inflammation ;  for,  in  variola,  whatever 
and  wherever  inflammations  arise,  they  have  a  suppurative  tendency. 
So,  in  rheumatism,  whether  it  be  seated  in  muscles,  ligaments,  or  syn- 
ovial membranes,  in  serous  membranes,  or  in  fibrous  tissues,  there 
appears  the  same  tendency  to  serous  and  fibrinous  effusions,  which  are 
slow  to  coagulate,  and  even  less  prone  to  suppuration.  The  same 
might  be  said  of  the  local  inflammations  that  are  characteristic  of  ty- 
phus and  of  gout,  and,  I  believe,  of  all  those  diseases  in  which  a  morbid 
condition  of  the  blood  manifests  itself  in  some  special  local  error  of  nu- 
trition. And  all  these  cases  are  illustrative  of  the  general  truth,  that 
each  morbid  condition  of  the  blood  is  prone  both  to  produce  an  inflam- 
mation in  a  certain  part,  and  to  give  to  that  inflammation  a  certain  form 
or  character. 

Cases,  however,  remain,  that  prove  some  influence  of  the  tissue  in 
determining  the  product  of  its  inflammation  ;  in  determining,  I  mean, 
the  primary  form,  as  well  as  the  later  development,  of  the  product :  and 
the  true  influence  of  the  tissue  in  this  respect  is  best  shown  in  some  of 
the  cases  in  which  the  inflammation,  excited,  apparently,  by  the  same 
means,  has  happened  coincidently  in  two  or  more  very  different  parts 
in  the  same  person.  Thus  we  may  find,  e.g.,  that,  in  pleuro-pneumonia, 
the  lymph  on  the  pleura  is  commonly  more  fibrinous  than  that  within 
the  substance  of  the  lung ;  and  adhesions  may  be  forming  in  the  one, 
while  the  other  is  suppurating,  though  this  may,  in  part  at  least,  be  due 
to  the  circumstance  that  in  the  latter  case  the  ah  is  brought  in  contact 
with  the  lymph,  whilst  in  the  former  it  is  not.  In  cases  of  coincident 
pneumonia  and  pericarditis,  the  lymph  in  the  lung  may  appear  nearly 
all  corpuscular,  and  all  the  corpuscles  may  show  a  tendency  to  degene- 
rate into  granule-cells,  while  the  lymph  on  the  pericardium  may  have  a 
preponderance  of  fibrine,  and  what  corpuscles  it  has  may  tend  to  dege- 
nerate into  pus-cells.  So,  too,  one  may  find,  in  the  substance  of  an 
inflamed  synovial  membrane,  abundant  lymph- cells,  while  those  met 
with  on  its  surface  may  appear  purulent. 

I  have  said  that  the  fluid  of  the  sac  in  cases  of  strangulated  hernia 
coagulates  on  withdrawal  from  the  body  :  it  may  be  regarded  as  a  mix- 
tare  of  serum  and  fibrinous  lymph  from  the  inflamed  serous  membrane. 
But  in  a  case  in  which  I  was  able  to  examine  a  pellucid  fluid  contained 
in  large  quantity  in  the  cavity  of  the  strangulated  intestine,  and  which 
appeared  to  be  the  nearly  pure  product  of  inflammation  of  the  mucous 
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membrane,  there  was  no  fibrine;  the  fluid  was  albuminous  and  contained 
abundant  lymph- cells. 

Other  instances  of  this  might  be  mentioned.  These,  however,  may 
seem  enough  to  establish  the  influence  of  the  second  condition  that  I 
mentioned ;  namely,  the  seat  of  an  inflammation,  as  determining  the 
character  of  its  products. 

The  third  condition  on  which  the  character  of  the  lymph  chiefly 
depends  is,  the  degree  of  the  inflammation  producing  it. 

The  influence  of  a  tissue,  in  determining  the  character  of  the  lymph 
formed  in  its  inflammations,  may  be  in  some  measure  explained, 
by  believing  that  the  primary  product  of  inflammation  is  often  a 
mixture  of  lymph,  and  of  the  secretion,  or  other  product  of  the  in- 
flamed part,  more  or  less  altered  by  the  circumstances  of  the  inflam- 
mation. 

When  it  is  seen  that  in  inflammations  of  bone  the  lymph  usually 
ossifies;  in  those  of  ligament,  is  converted  into  a  tough  ligamentous 
tissue  ;  and  that,  in  general,  lymph  is  organised  into  a  tissue  more  Or 
less  corresponding  with  that  from  whose  vessels  it  was  derived  ;  it  is 
usually  concluded  that  this  happens  under  what  is  called  the  assimila- 
tive influence  of  the  tissues  adjacent  to  the  organised  lymph.  But  we 
may  better  explain  the  facts,  by  believing  that  the  material  formed  in 
the  inflammation  of  each  part  partakes,  from  the  first,  in  the  proper- 
ties of  the  natural  products  of  that  part;  in  properties  which,  we  know, 
often  determine  the  mode  of  formation  independently  of  any  assimila- 
tive force  (p.  44). 

We  have  some  evidence  of  this  in  the  products  of  inflammation  of 
secreting  organs,  the  only  structures  the  natural  products  of  which  we 
can  well  examine  in  their  primary  condition.  In  a  moderate  amount 
of  inflammation  of  a  secreting  gland,  the  discharge  is  usually  a  mixture 
of  the  proper  secretion  in  a  more  or  less  morbid  state,  and  of  the  in- 
flammatory product.  Thus  we  find  morbid  urine  mixed  with  fibrine,  or 
albumen,  or  pus.  In  cases  of  inflamed  mucous  membranes,  the  product 
is  often  a  substance  with  characters  intermediate  between  those  of  the 
proper  mucous  secretion  and  those  of  corpuscular  lymph  or  pus.  Or, 
again,  in  serous  membranes,  we  may  perceive  a  relation  between  their 
natural  secretion  and  the  usual  products  of  their  inflammation. 

Now,  these  considerations  are  equally  illustrative  of  the  influence  of 
the  third  among  the  conditions  enumerated  as  determining  the  charac 
tor  and  tendency  of  inflammatory  products— namely,  the  degree  or 
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severity  of  the  disease.  For,  as  a  general  rule,  the  less  the  degree  of 
inflammation  is,  the  more  is  the  inflammatory  product  like  that 
naturally  formed  in  or  by  the  part,  till  we  descend  to  the  border  at 
which  inflammation  merges  into  an  exaggerated  normal  process  of  se- 
cretion :  as  in  hydrops  articuli,  hydrocele,  coryza,  etc. 

These,  it  may  be  said,  are  only  instances  of  secretions.  But  the 
instances  of  the  so-called  inflammatory  hypertrophies  may  be  regarded 
as  parallel  with  those  just  referred  to  ;  and  the  analogies  between 
secretion  and  nutrition  are  so  numerous,  the  parallel  between  them  is 
so  close,  that  what  can  be  shown  of  one  may  be  very  confidently 
assumed  of  the  other.  We  may  therefore  believe,  that,  in  the  inflam- 
mation of  any  part,  the  product  will,  from  the  first,  have  a  measure  of 
the  particular  properties  of  the  material  employed  in  the  normal  nutri- 
tion of  the  part :  that,  as  in  the  inflammation  of  a  secreting  organ,  some 
of  the  secretion  may  be  mingled  with  the  product  of  the  inflammation, 
so  in  that  of  any  other  part,  some  of  the  natural  plasma,  i.e.  some  of 
the  natural  material,  that  would  be  effused  for  the  healthy  nutrition  of 
the  part,  may  be  mingled  with  the  lymph  ;  or  else,  that,  as  the  inflam- 
matory product  in  parenchymatous  inflammation  is  morbidly  changed 
plasma,  so  it  will  be,  in  different  cases,  less  or  more  modified  in  its 
tendencies  to  organisation.  The  measure  of  likeness  to  the  natural 
structure  acquired  by  the  inflammatory  product  in  its  development,  will 
thus  bear  an  inverse  proportion  to  the  severity  of  the  inflammation;  be- 
cause, the  more  the  conditions  of  nutrition  deviate  from  what  is  normal, 
the  more  will  the  material  effused  from  the  vessels  deviate  from  the 
normal  type.  In  severest  cases  of  inflammation  we  may  believe  that 
unmixed,  or  wholly  morbidj  lymph  is  produced,  the  conditions  of  the 
-  due  nutrition  of  the  part  being  wholly  changed ;  but  when  the  inflam- 
mation is  not  altogether  dominant,  its  product  will  be  not  wholly 
contrary  to  the  natural  one,  and  will,  from  the  first,  tend  to  manifest 
in  its  development  some  characters  correspondent  with  those  of  the 
natural  formations  in  the  part.  Thence,  onwards,  this  correspondence 
will  increase  as  the  new  tissue  is  itself  nourished  :  as  scars  improve,  so 
do  false  membranes  and  the  like  become  more  and  more  similar  fco 
natural  tissues. 

To  sum  up,  then,  what  may  be  concluded  respecting  the  conditions 
that,  in  the  first  instance,  may  determine  the  adhesive  or  suppurative 
characters  of  an  inflammatory  product  i  they  arc,  1st,  The  state  of  the 
blood-its  diathesis  or  crasis-the  power  of  which  is  evident  in  that  the 
same  material  may  be  produced  in  many  inflamed  parts  m  the  same 
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person  ;  in  that  this  material  may  exhibit  peculiar  characters  corres- 
pondent -with  those  of  the  blood  itself  ;  and  in  that,  in  different  per- 
sons, an  inflammation  excited  in  the  same  tissue,  and  by  the  same 
stimulus,  will  produce  different  forms  of  lymph,  corresponding  with 
differences  of  the  blood.    2nd.  The  seat  of  the  inflammation,  and  the 
tissue  or  organ  affected  ;  of  which  the  influence  is  shown  by  cases  in 
which,  with  the  same  condition  of  blood,  different  forms  of  lymph  are 
produced  in  different  parts  or  organs.    3rd.  The  severity,  and  acute  or 
chronic  character,  of  the  inflammatory  process,  according  to  which  the 
product  deviates  more  or  less  from  the  character  of  the  natural  secre- 
tion or  plasm,  or  blastematous  effusion  in  the  part. 

The  primitive  character  or  tendency  of  any  case  of  inflammation 
might  be  represented  as  the  resultant  of  three  forces  issuing  from  these 
conditions. 

IV.  Production  of  Mucus.— Pectdiar  difficulties,  owing  to  imperfect 
investigations  of  what  normal  mucus  really  is,  beset  this  portion  of  our 
subject. 

Normal  mucus,  so  far  as  it  has  been  examined,  is  a  peculiar  viscid, 
ropy,  pellucid  substance,  which,  of  its  own  composition,  has  no  cor- 
puscles or  organised  particles.    Such  mucus  is  to  be  found  in  the  nasal 
cavities  of  sheep  and  most  large  mammalia,  and  in  the  gall-bladder 
when  its  duct  has  been  totally  obstructed.    In  these  parts,  mucus  may 
be  found  without  corpuscles  :  and  probably  there  are  other  examples 
of  such  pure  and  unmixed  mucus.    With  all  these,  however,  accidental 
mixtures  commonly  occur  of  epithelial   particles  from  the  mucous 
membrane,  and  of  corpuscles  from  the  imbedded  mucous  follicles 
And  these  particles  vary  according  to  the  seat  of  the  membrane,  the 
fluid  with  which  the  mucus  may  be  mixed,  as  gastric  acid,  intestinal 
alkali,  etc,  the  time  the  mucus  may  lie  before  discharge,  and  other  such 
conditions. 

The  first  effect  of  a  stimulation,  as  in  the  case  of  a  common  cold,  is 
to  increase  the  secretion  of  the  proper  mucus,  making  it  also  more 
quid;  to  increase  the  quantity  of  the  mucus-corpuscles  cast  off  with 
*e  liquid;  and  to  induce  the  premature  desquamation  of  the  epithelium 
so  that  particles  of  it  imperfectly  formed  may  be  found  in  the  mucus 

i*ut  the  changes  which  inflammation  induces  in  a  mucous  mem 
°rane,  as  lfc  becomes  more  and  more  established,  are  not  confined  to 
the  sur  ace.    The  membrane  swells,  and  this  is  due  not  only  to  affra° 

Ltn'oft  ^^^^"^^.to^  increased  pro! 
of  corpuscles,  which  may  arise,  from  nuclear  multiplication 
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both  within  tho  epitheliuin-cells,  on  tho  surface  of  the  membrane,1  or 
within  its  follicles,  and  in  the  corpuscles  of  the  sub-epithelial  connec- 
tive tissue,  for  a  greater  or  less  depth  according  to  the  degree  of  the 
inflammation  ;  though  some  would  say  that  they  are  corpuscles  which 
have  wandered  from  the  blood.    These  corpuscles,  though  commonly 
called  mucus-corpuscles,  yet  differ  only  from  the  corpuscles  formed  in 
inflammation  of  a  serous  membrane  (p.  247),  because  of  the  more  viscid 
fluid  in  which,  when  set  free,  they  lie.    AH  are,  alike,  inflammatory 
lymph-corpuscles  ;  but  in  the  one  case  they  lie  in  a  serous,  in  the  other 
in  a  mucous,  fluid,  in  which  they  appear  clearer,  more  glistening,  more 
perfectly  pellucid,  less  plump,  and  are  less  acted  on  by  water.    In  all 
these  cases,  then,  not  merely  is  there  a  transudation  or  ejection  of  fluid 
from  the  surface  into  the  canal  which  the  mucous  membrane  lines, 
but  an  interstitial  production  or  infiltration  of  new-formed  corpuscles 
within  the  tissue  of  the  membrane  itself.    In  certain  inflammations  of 
mucous  membranes,   fibrinous   exudations   are  also   found;   as  in 
Hunter's  experiment2  of  injecting  strong  irritants  into  the  vagiuse  of 
asses  ;  in  bronchial  polypus,3  in  diphtheria,  and  in  croup.*    And  I  have 
seen  them  in  the  renal  pelvis,  ureters,  and  bladder,  in  a  case  of 
calculus. 

From  these  products  of  inflammation  of  a  mucous  membrane  may 
be  derived,  by  various  degenerations  of  the  fibrine,  the  flaky  and 
molecular  materials  which  commonly  make  morbid  mucus  look  turbid 
and  opaque ;  and  by  corresponding  degenerations  of  the  corpuscles  the 
more  frequent  pus-cells,  which  make  the  transition  to  the  complete  pus 
formed  on  mucous  membranes  in  active  inflammation. 

Such  degenerations  are  more  frequent  in  the  products  of  inflamed 
mucous  surfaces  than  are  any  forms  of  development. 

Some  indications  indeed  of  development  may  be  found  m  the  cor- 
puscles, especially  when  the  inflammation  is  very  slight,  as  in  the  end 
of  a  bronchitis.  In  this  case,  many  corpuscles  may  be  found  enlarged, 
having  distinct  cell-walls  and  clear  well-defined  nuclei  with  nucleoli. 
But  among  these  there  are  usually  many  that  present  a  peculiar  pig- 
mental degeneration.  In  the  grey,  smoke-coloured  mucus,  commonly 
expectorated  at  the  close  of  bronchitis,  the  peculiar  colour,  tag* 
coLonly  ascribed  to  the  mixture  of  inhaled  carbon,  is  due  to  tl 

.  Sco  Eomak  and  Eberfch  in  VircWs  **•  JJ8  5  »t  106' 

"  Works,  iii.  p.  341.    Museum  of  the  College,  Nos.  83,  84. 
s  Heulc,  Zcitschrift,  ii.  178.  —  54 

*  C.  O.  Weber,  in  Billroth  und  von  Pitha's  Handbuch,  u  378,  >g- 


o 

ic 


PKODUCTS  OF  INFLAMMATION. 


295 


abundance  of  cells  containing  more  or  less  numerous  black  pigment- 
granules.  Particles  of  carbon  or  soot  may  by  chance  be  present,  but 
they  only  trivially  contribute  to  the  colour :  it  depends  on  the  number 
of  these  pigment-cells,  to  which  it  is  easy  to  trace  the  transitions  from 
the  lymph  or  mucus-corpuscles.  The  chief  stages  are  seen  in  that  the 
cells  enlarge  to  a  diameter  of  about  TsVffth  of  an  inch,  become  clearer, 
and  acquire  one  or  two  clear  oval  nuclei ;  but,  at  the  same  time  minute 
black  granules  (Pig.  39),  almost  like  those  of  melanotic  cells,  accumu- 


Fig.  39. 

late  in  them  ;  and  these  increasing  in  number  and  clustering,  may  at 
length  fill  the  whole  cell,  while  the  nucleus  disappears.  Subsequently, 
the  cell- wall  may  burst  or  dissolve,  and  the  black  grannies  be  set 
free. 

It  can  hardly  be  supposed  that  the  black  granules  are  in  any  way 
derived  from  inhaled  carbon,  although  it  seems  that  this  kind  of  mucus 
is  most  abundant  in  those  who  are  exposed  to  atmospheres  laden  with 
coal-smoke ;  for  the  colour  is  completely  destroyed  by  immersing  the 
mucus  in  nitric  acid  or  solution  of  chlorine.    The  occurrence  of  such 
pigment-cells  being,  I  believe,  peculiar  to  the  mucus  of  the  air-passages, 
may  be  connected  with  the  general  tendency  of  inflammatory  products 
to  imitate  the  properties  of  the  natural  products  of  the  inflamed  part; 
for  they  closely  resemble  the  black  pigment-cells  from  which  the  lungs' 
and  bronchial  glands  derive  their  black  spots  and  streaks  and  other 
marks.    And  it  may  be  added,  that  their  peculiar  abundance  in  the 
slightest  forms  of  bronchitis  compared  with  their  absence  in  acute 
cases,  affords  an  example  that  the  likeness  of  the  morbid  to  the  natural 
products  is  inversely  proportionate  to  the  severity  of  the  inflamma- 
tion. 
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LECTURE  XV. 


DEVELOPMENTS  OF  INFLAMMATORY  PRODUCTS. 


In  the  last  lecture  I  considered  part  of  the  contrast  between  the  pro- 
cesses of  nutrition  in  the  normal  and  in  the  inflammatory  state,  en- 
deavouring to  illustrate  the  nature  of  the  materials  exuded  from  the 
blood  or  produced  in  the  inflamed  parts.  The  contrast  in  this  particu- 
lar cannot,  indeed,  be  accurately  drawn :  for  we  have,  as  yet,  no  certain 
knowledge  of  either  the  properties  or  the  quantity  of  the  material  sepa- 
rated from  the  blood,  for  the  ordinary  nutrition  of  each  part ;  we  have 
no  normal  standard  wherewith  to  compare,  in  this  respect,  the  processes 
of  disease.  It  is  evident  that  the  exudation  or  production  in  an  in- 
flamed part  is  superabundant ;  but  its  error  in  quality  can  be  proved 
ouly  by  its  diversity  in  various  cases,  and  by  the  differences  which  it 
commonly  presents  in  the  rate  and  method  of  its  development  or  de- 
generation. It  is  of  these  processes  in  the  inflammatory  products,  and 
of  the  contrast  between  them  and  the  normal  maintenance  of  a  part, 
that  I  propose  next  to  speak. 

The  biography  of  these  products  comprises  much  of  the  most  im- 
portant part  of  the  pathology  of  inflammation  ;  and  if  it  were  required 
to  point  out  what,  since  Hunter's  time,  has  contributed  most  to  the 
progress  of  general  pathology,  one  could  scarcely  hesitate  to  name  the 
full  appreciation  of  the  fact,  that  they  and  other  primary  products  of 
disease  have  an  independent  life,  and  are  of  their  own  nature  capable 
of  appropriate  development,  degeneration,  and  disease.  We  may  regard 
this  as  one  of  the  best  achievements  of  the  observations  which  Schleiden 
and  Schwann  began  to  generalise  ;  for,  till  it  was  clearly  apprehended, 
the  idea  of  a  part  being  organisable  meant  scarcely  more  than  that  it 
admitted  of  being  organised  by  the  forces  of  the  parts  around  it ;  that 
it  could  be  built  up  by  the  arteries,  and  modelled  by  the  absorbents,  as 
a  material  plastic,  yet  passive,  in  the  hands  of  workmen.  Hence  was 
derived  the  erroneous  direction  of  inquiries,  which  sought  for  blood- 
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vessels  as  the  essential  characters  of  organic  life  in  a  part ;  and  for 
their  varieties  of  size,  and  number,  and  arrangement,  as  the  measures 
of  the  ability  and  method  of  development. 

Now,  more  truly,  we  may  study  the  inflammatory  lymph,  as  having 
a  life  only  so  dependent  on  the  blood  and  vessels  as  are  all  the  tissues 
of  the  body — dependent  on  them  as  conditions  of  life,  but  not  as  sole 
arbiters  of  the  method  or  direction  of  the  vital  transformations.  And 
I  venture  to  think  that  the  chief  aim  of  our  observations,  in  this  part 
of  the  pathology  of  inflammation,  should  be  to  learn,  now,  the  exact 
relation  in  which  the  several  products  of  inflammation  stand  to  certain 
primary  forms,  as  developments  or  degenerations  from  them.  The 
catalogue  of  various  corpuscles  is  already  swollen  to  an  extent  that  is 
confusing  to  those  who  are  familiar  with  them,  and  repulsive  to  those 
who  would  begin  to  study  them.    It  would  be  an  easy  task  to  increase 
it,  and  it  might  have  a  seeming  of  accuracy  to  do  so  :  but  what  we  want 
is  such  a  history  of  the  inflammatory  lymph,  that  we  may  arrange  the 
components  of  this  catalogue  as  indicating  so  many  progressive  stages 
of  development,  degeneration,  or  disease,  in  the  primary  products  of 
inflammation.    An  attempt  to  construct  such  a  history  is  the  more  ad- 
visable, for  the  sake  of  the  illustration  which  it  may  afford  to  the  his- 
tory of  normal  structures.    There  are,  as  I  have  already  said,  no  nor- 
mal instances  in  which  we  can  see  the  materials  that  are  effused  for  the 
nutrition  of  parts  ;  but  we  may  assume  something  concerning  them  and 
their  progressive  changes  from  the  analogy  of  the  materials  that  are 
more  abundantly  produced  in  inflammations. 

I  propose,  then,  to  devote  the  present  lecture  to  some  general,  and 
only  a  very  general,  account  of  the  developments  of  inflammatory  lymph. 
But  let  me  first  state  the  sense  in  which  the  term  development  is  here 
to  be  employed. 

I  have  said  (pp.  3,  76)  that,  in  the  generally  accepted  meaning  of 
development,  we  have  adopted  an  arbitrary  standard  of  comparison,  in 
the  assumption  that  the  nearest  approach  to  organic  perfection  is  in 
the  human  body,  at  the  age  of  manhood.  The  assumption  may  be  right 
on  the  whole  ;  and  a  less  arbitrary  definition  of  development  would 
Probably,  be  less  useful ;  yet  it  may  be  observed,  that  in  what  we  take 
lor  the  period  and  standard  of  perfection,  many  parts  that  were  once 
highly  organised  and  active  have  passed  away,  as  the  thymus  gland- 
and  some  arc,  in  certain  respects,  rather  degenerated  than  developed' 
as  the  supra-renal  capsules  and  the  bones.    Development,  in  its  highest 
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sense,  should  imply  not  merely  that  a  part  becomes  more  fit  for  mem- 
bership under  the  most  perfect  economy,  but,  also,  that  such  fitness  is 
acquired  with  greater  complexity  of  chemical  composition,  or  with 
greater  evidence  of  formative  or  other  organic  power,  or  with  greater 
difference  from  the  structure  or  composition  of  lower  beings.  With 
none  of  these  characters  of  development  does  such  a  process  as  that  of 
ossification  agree ;  and,  therefore,  as  I  have  said  before,  when  we  call 
it  the  development  of  bone  from  cartilage,  it  should  be  with  the  under- 
standing that  the  term  is  applicable  only  because  bone  is  the  proper , 
material  of  the  skeleton  of  the  adult  human  body. 

This  distinction  is  important  in  the  pathology  of  inflammation.  In 
all  true  or  complete  development  we  may  believe  there  is  a  larger  ex- 
penditure of  vital  force  than  in  any  other  organic  act ;  for  all  such  de- 
velopment, too,  the  external  conditions  need  to  be  the  most  complete, 
and  the  least  interfered  with  ;  such  development  is  the  highest  achieve- 
ment of  the  formative  force,  the  highest  instance  of  what  might  be  un- 
derstood as  '  increased  action '  in  a  part. 

To  speali,  therefore,  of  the  development  of  inflammatory  products, 
when  already  the  normal  development  of  the  body  is  completed,  may  seem 
to  imply  the  exercise  of  unusual  vital  force ;  the  renewal,  as  it  were, 
of  the  pristine  embryonic  vigour  ;  and  the  existence  of  conditions  more 
favourable  for  nutrition  than  even  those  of  health  are.    But  we  may  be 
led  to  judge  differently,  if  it  should  appear  that  most  or  all  of  the  so- 
called  developments  of  inflammatory  products  are  instances  in  which 
the  tissues,  though  they  are  formed  into  the  likeness  of  such  as  exist  in 
the  perfect  human  frame,  yet  acquire  characters  of  lower  organisation 
than  those  they  had  in  their  earliest  state.    It  will  appear  that  they 
are  such ;  and  that,  however  much  the  inflammatory  products  may  be- 
come, by  their  changes,  better  suited  for  the  general  purposes  of  the 
economy,  they  are,  in  relation  to  their  own  condition,  rather  degenerated 
than  developed.    The  changes  that  they  undergo  are,  therefore,  not 
always  declaratory  of  a  large  expenditure  of  vital  force  ;  they  are  not 
such  as  the  term  '  sthenic  '  or  '  increased  action,'  applied  to  the  inflam- 
matory process,  would  suggest ;  not  such  as  to  imply  that  it  is  an  cm  y 
geration  of  any  normal  method  of  nutrition. 

With  this  understanding,  however,  the  changes  I  shall  presently 
describe  may  be  called  developments  of  inflammatory  lymph  ;  they  are 
developments  in  the  sense  of  being  approximations  to  the  likeness  of 
the  natural  (issues  of  the  adttH  human  body. 

For  the  development  of  lymph,  nearly  all  those  conditions  arc  re- 
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quisite  which  are  necessary  for  the  normal  development  of  the  proper 
constituents  of  the  body.  It  needs,  in  general,  the  due  supply  of 
healthy  and  appropriate  blood,  the  normal  influence  of  the  nervous 
force,  and,  for  the  highest  and  latest  forms  of  development,  the  normal 
conditions  of  the  proper  elements  of  the  affected  part. 

Now,  the  existence  of  these  conditions  for  the  development  of  lymph 
implies  a  cessation  of  the  inflammatory  process,  and  a  recovery  from 
whatever  originated  or  maintained  the  inflammation.    So  long  as  in- 
flammation lasts,  no  high  development  of  the  new  material  already 
formed  will  take  place  ;  rather,  fresh  lymph  will  be  continually  pro- 
duced, hindering  the  due  process  of  development,  and  hindering  it  the 
more,  because,  as  the  general  health  suffers  through  the  continuance  of 
the  disease,  so  the  lymph  freshly  formed  will  be  less  and  less  prone  to 
organisation.    We  may  see  an  illustration  of  the  ill  effects  of  abiding 
inflammation,  in  the  healing  of  wounds  by  granulation.    An  inflamma- 
tion, ensuing  or  continuing  in  the  wound,  hinders  all  development  ol 
granulation-cells,  even  though  it  may  be  too  slight  to  hinder  their  for- 
mation, and  may  be  favourable  to  the  production  of  the  ichor  and  pus- 
cells.    We  may  truly  say,  that  the  conditions  most  favourable  to  the 
abundant  production  of  lymph  are  among  the  most  unfavourable  to  its 
development,  i.e.  to  its  complete  and  higher  organisation, 

Even  when  the  inflammation  has  ceased,  and  fresh  lymph  is  not 
formed,  still,  development  is  often  prevented  or  retarded  for  want  of 
some  necessary  condition.    The  bloodvessels,  long  dilated,  may  remain 
in  a  state  of  congestion,  distended  as  if  paralysed,  and  filled  with  slowly 
moving  blood.    In  such  a  state  of  '  passive  congestion,'  so  apt  to  follow 
more  acute  attacks,  and  probably  one  of  the  most  frequent  causes  of 
chronic  and  relapsing  inflammations,  development  will  not  happen  in 
even  well-disposed  lymph.    We  have  parallel  facts  in  the  tardy  develop- 
ment of  granulations  on  the  legs,  in  the  healing  of  ulcers  ;  and  how 
much  this  depends  on  the  defective  movement  of  the  blood  is  well  illus- 
trated by  a  specimen  1  appropriate  to  an  observation  of  Mr.  Hunter's. 
It  shows  three  ulcers  of  the  integuments  of  a  leg  ;  they  were  all  granu- 
lating, and  all  healing ;  but  their  progress  in  healing  was  inversely 
proportionate  to  the  hindrances  of  the  blood.    The  lowest  of  the  three, 
that  most  distant  from  the  heart,  and  of  which  the  vessels  were  subject 
t<>  1  he  pressure  of  the  highest  column  of  blood,  was  least  advanced  in 
healing  ;  while  the  uppermost  of  the  three  was  most  advanced,  and  was 
nearly  cicatrised. 

'  Museum  of  the  ( lollege,  No.  20. 
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But  let  us  suppose  all  the  conditions  for  development  provided  ; 
what  will  now  determine  the  direction  or  result  of  the  process  ?  Into 
what  tissues  will  the  lymph  be  foi*med  ?  Two  chief  things  will  deter- 
mine this  :  first,  the  general  natural  tendency  of  organisable  lymph, 
produced  in  i [inanimation,  is  to  form  filamentous,  i.e.  fibro-cellular,  or 
fibrous,  connective  tissue  ;  and,  secondly,  all  lymph  has  some  tendency 
to  assume,  sooner  or  later,  the  characters  of  the  tissues  in  or  near  which 
it  is  seated,  or  in  place  of  which  it  is  formed. 

The  natural  tendency  of  lymph  to  the  construction  of  the  fibro- 
cellular  form  of  connective  tissue,  such  as  composes  false  membranes 
or  adhesions,  and  many  permanent  thickenings  and  indurations  of 
parts,  is  shown  by  the  production  of  this  tissue  under  all  varieties  of 
circumstances,  and  in  nearly  all  parts, — even  in  parts  which  naturally 
contain  little  or  none.    Thus,  it  is  found  in  the  brain,  and  in  glands, 
as  in  the  testicle  :  within  joints,  even  where  adhesions  only  pass  from 
one  articular  cartilage  to  another  ;  in  the  adhesions  and  thickenings 
of  the  most  diverse  serous  membranes ;  in  the  thickenings  of  the  most 
diverse  mucous  ones.    And  with  all  these,  we  bave  tbe  corresponding 
facts  in  tbe  healing  of  wounds.    All  granulations,  springing  from  what 
surface  they  may,  tend,  at  least  in  the  first  instance,  to  the  formation 
of  filamentous  tissue,  sncb  as  we  see  uniting  all  parts  in  a  stump  ;  and 
a  large  proportion  of  subcutaneous  injuries  are  repaired  by  similar 
tissues,  whatever  parts  may  have  been  divided.     And,  sometimes, 
we  may  find  incomplete  instances  of  this  development  where  the  lymph 
is  not  even  in  continuity  with  any  tissue,  but  floats  free  ;  as  in  ascites, 
or  in  effusions  into  joints. 

But,  besides  this  general  tendency,  we  may  recognise  in  inflam- 
matory lymph  a  disposition  to  assume  characters  belonging  to  the 
part  in  which  it  was  produced ;  so  that,  for  instance,  that  about  fibrous 
and  ligamentous  parts,  will  be  developed  into  peculiarly  tough  fibrous 
tissue  ;  that  about  bone  will  become  osseous  ;  that  in  the  neighbour- 
bood  of  epithelium  will  form  for  itself  an  epithelial  covering ;  and  so 
on.    I  referred  to  this  fact  in  the  last  lecture,  and  suggested  that  this 
tendency  of  the  developed  lymph,  to  conform  to  the  characters  of  the 
parts  aronnd  it,  is  probably  due  to  the  original  and  inherent  quality  of 
tbe  lymph  ;  tbat  tbe  material  formed  in  the  inflammation  of  each  part 
partakes,  from  the  first,  in  tbe  properties  of  the  natural  products  of 
tbat  part,  and  partakes  of  them  in  an  inverse  proportion  to  the  severity 
of  the  inflammation;  because,  tbe  more  the  normal  conditions  of  nutri- 
tion are  deviated  from,  the  more  will  the  material  produced  be  unlike 
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the  normal  product.  Besides,  when  the  conditions  are  restored  to  the 
normal  type,  the  organized  product  of  inflammation  will  constantly 
approximate  more  and  more  to  the  characters  of  the  parts  among  which 
it  is  placed,  or  with  which  it  has  acquired  membership.  As  scars 
improve,  i.e.  gain  gradually  more  of  the  characters  of  skin,  so  do  false 
membranes,  and  the  like  structures,  formed  by  the  organisation  of 
inflammatory  lymph,  acquire  by  their  own  nutrition  and  development, 
more  nearly  the  characters  of  the  parts  with  which  they  are  connected. 
Thus,  false  membranes  in  the  serous  cavities  acquire  a  covering  of 
epithelium  exactly  like  that  which  covers  the  original  serous  membrane, 
and  their  structure  is  that  of  connective  tissue ;  adhesions  of  the  iris 
may  become  black,  apparently  from  the  production  of  pigment  cells 
like  those  of  the  uvea  ;  thus,  too,  in  adhesions  of  the  pleura,  even  when 
they  are  long  and  membranous,  pigment  may  be  formed,  as  in  the 
pulmonary  pleura  itself  ;  and  thus  many  other  inflammatory  products 
are  gradually  perfected,  till  we  may  come  to  doubt  whether  they  be  of 
normal  or  of  morbid  origin,  so  complete  is  the  return  from  the 
aberrant  action. 

I  will  endeavour,  now,  to  describe  more  particularly  the  transitions 
to  the  several  tissues  that  may  be  formed  from  inflammatory  lymph. 
If  it  seems  strange  that  the  products  of  disease  should  thus  so  closely 
imitate  health,  let  it  be  repeated  that  this  process  of  development  of 
the  lymph  is  not  disease.  The  lymph  is,  indeed,  produced  in  inflam- 
mation, but  it  is  developed  in  health,  when  all  the  natural  conditions 
of  nutrition  are  restored^ 

Connective  Tissue.— The  instances  are  very  numerous  in  which  the 
inflammatory  lymph,  following  its  natural  tendency,  becomes  connec- 
tive tissue.  The  general  forms  which,  in  these  instances,  it  assumes 
are  (1)  adhesions,  when  the  new-formed  tissue  is  between  free  surfaces 
and  unites  them  j  (2)  thickenings,  where  the  formation  is  in  the  sub- 
stance of  membranes  ;  (3)  indurations,  with,  or  without,  contractions, 
where  it  is  in  the  substance  of  organs;  (4)  opacities  of  certain  parts 
tnat  were  transparent. 

_  The  best  examples  of  the  formation  of  connective  tissue  from 
inflammatory  lymph  are  in  the  adhesions,  or  false  membranes,  found 
alter  inflammation  of  serous  or  synovial  membranes.  In  the  former 
especially,  the  lymph  is  apt,  in  such  favourable  conditions  as  I  have 
specified,  to  be  thus  developed.  In  an  acute  peritonitis,  or  pWi 2 
^  instance,  it  is  usually,  in  the  first  instance,  formed  in  layT  o< 


2G6         DEVELOPMENTS  OF  INFLAMMATORY  PRODUCTS  : 


uncertain  thickness  on  and  in  the  substance  of  the  membrane.  The 
condition  of  these  layers  is  variable.  The  lymph  is  sometimes  grey- 
ish, half-translucent,  compact,  and  laminated,  with  a  large  intermix- 
ture of  fibrinous  material ;  in  other  cases,  it  is  yellowish,  opaque,  soft, 
succulent,  or  almost  creamy,  having  a  great  preponderance  of  cor- 
puscles :  and  between  these  forms  are  many  connecting  varieties  of 
appearance. 

In  the  first  instance,  the  connection  of  the  lymph  with  the  surface 
of  the  serous  membrane  is,  usually,  such  that  it  may  be  readily  stripped 
off.  Its  free  surface  presents  great  varieties ;  it  may  be  flocculent,  or 
villous,  reticular,  perforated,  or  nearly  smooth.  Commonly,  at  first, 
the  surfaces  of  the  two  layers  (the  visceral  and  parietal  layers  as  they 
may  be  called,  after  the  portions  of  the  serous  membrane  on  which  they 
are  severally  placed)  are  separated  by  a  variable  quantity  of  serous 
fluid.  But  they  may  be,  in  parts,  continuous,  or  connected  by  bands 
or  columns  ;  and,  usually,  when  the  inflammation  ceases,  and  such  a 
state  of  circulation  is  restored  as  is  favourable  to  the  organisation  of 
the  lymph,  the  same  state  is  equally  adapted  to  the  absorption  of  the 
superabundant  fluid.  In  this  case,  the  opposed  surfaces  of  the  two 
layers  of  lymph  are  gradually  brought  into  contact  with  one  another, 
and  with  portions  of  lymph  which  had  floated  in  the  fluid :  and  now,  as 
their  organization  proceeds,  they  are  all  united  ;  they  become  continu- 
ous, and  form  '  adhesions  '  between  the  opposite  surfaces  of  the  serous 
membrane,  whether  these  be  the  surfaces  of  adjacent  organs,  as  the 
abdominal  viscera,  or  of  any  organ  and  of  the  cavity  enclosing  it,  as  in 
the  case  of  the  testicle  and  tunica  vaginalis. 

The  method,  and  the  chief  part  of  the  plan,  of  the  organisation  of 
lymph  in  these  cases,  are,  I  believe,  similar  to  those  described  in  the 
healing  of  wounds  by  primary  or  by  secondary  adhesion  ;  and  the 
general  results  are  the  same.  Various  as  are  the  forms  and  other  con- 
ditions of  adhesions  and  false  membranes  (depending  as  they  do  on  the 
relative  positions  and  mobilities  of  the  parts  that  they  connect),  yet 
their  structure,  when  complete,  is,  I  believe,  uniform.  They  consist  of 
well-organised  connective  tissue,  with  which  (perhaps  only  at  a  late 
period)  the  elastic  form  of  this  tissue  maybe  mingled:  they  possess 
abundant  bloodvessels,  the  chief  of  which  are  parallel  to  the  direction 
of  their  filaments;  and  their  free  surfaces  are  covered  mth  an  eprtlie- 
lium  like  that  of  the  membranes  which  they  connect. 

Connective  tissue  is  formed  in  adhesions  of  synovial  membranes  as 
well  as  of  serous  membranes  ;  aud  probably  in  the  same  manner.  In 
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both  cases,  moreover,  inflammatory  lymph  is  produced  in  and  just 
beneath  the  membrane,  as  well  as  on  its  surface ;  and  this  infiltrated 
or  interstitial  lymph,  becoming  organised,  produces  thickening  and 
opacity  of  the  membrane. — The  coincident  organisation  of  the  inflam- 
matory lymph,  in  both  positions,  is  well  shown  in  the  frequent  instances 
of  white  spots  in  the  cardiac  pericardium,  with  adhesions  between  the 
pericardial  surfaces.  Such  white  spots,  when  completely  formed,  con- 
sist of  new  connective  tissue,  exactly  like  that  of  the  adhesions.  It  is 
by  similar  interstitial  production  of  inflammatory  lymph,  and  by  its 
development  into  this  kind  of  tissue,  that  the  frequent  adhesions  take 
place  between  parts  which,  though  connected,  should  slide  freely  upon 
one  another :  such  as  adjacent  tendons,  etc.  From  this  is  derived  a 
large  share  of  the  stiffness  that  remains  about  injured  joints ;  the  parts 
that  should  slide  pliantly  over  them  are  fixed  by  the  new- formed  inter- 
stitial connective  tissue.  So,  too,  are  formed  the  various  morbid 
thickenings  of  parts ;  as  of  pieces  of  integument,  capsules  of  joints, 
etc.  But  in  many  of  these  cases,  the  lymph  retains  very  long  its  rudi- 
mental  structures,  and  is,  perhaps,  on  this  account,  peculiarly  apt  to 
degenerate  and  permit  absorption  or  the  ulcerative  process.  I  know 
no  better  example,  for  microscopic  examination  of  interstitially  deposi- 
ted inflammatory  lymph,  than  an  indurated  chancre  :  but  I  have  never 
found  one  in  which  the  lymph-cells  had  reached  a  further  development 
than  the  elongated  caudate  form.  When  the  lymph  is  interstitial  in 
any  of  the  more  compact  forms  of  connective  tissue — as  in  ligaments, 
capsules  of  joints,  and  the  like— it  is  developed  into  the  denser  kinds 
of  connective  tissue.  The  best  examples  of  it  are  in  the  laminated  and 
nodular  thickenings  of  the  capsule  of  the  spleen,  or  the  thickening  and 
induration  of  the  periosteum,  or  the  capsule  of  the  hip-joint  in  chronic 
rheumatic  arthritis.  In  all  these  cases,  the  new  material  is  derived 
from  repeated,  but  not  acute,  inflammations ;  therefore,  probably, 
though  excessive,  it  is  not  widely  different  from  the  normal  material 
for  nutrition  ;  and,  the  conditions  for  nutrition  being  little  disturbed, 
it  is  developed  into  the  exact  likeness  of  the  original  texture  with  which 
it  is  intermingled  and  confused. 

As  the  connective  tissue  formed  from  inflammatory  lymph  becomes 
more  perfectly  organised,  it  is  prone  to  contract:  imitating  the  con- 
traction already  described  in  granulations  and  scars  (p.  174,).  Hence 
i'|  part,  the  contraction  of  the  wall  of  the  chest  after  pleurisy,  and  the 
various  displacements  and  deformities  of  organs  that  have  become 
adherent  to  adjacent  parts:  hence,  in  part  also,  the  contractions  of 
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inflamed  organs,  as  of  the  liver  in  cirrhosis  :  hence,  too,  an  addition  to 
the  rigidity  of  joints  when  the  parts  around  them  have  been  inflamed  ; 
and  hence,  with  yet  greater  mischief,  the  contractions  of  the  thickened 
valves  and  tendinous  cords  of  the  heart. 

The  elastic  form  of  connective  tissue  is  sometimes  abundantly  pro- 
duced in  the  adbesions  developed  from  inflammatory  lymph.  I  have 
not  seen  it  except  in  such  as  are  completely  organised ;  and  I  think  it 
is,  in  this  case,  as  in  the  formation  of  scars,  a  late  production  (see  p. 
176).  I  believe,  also,  with  Virchow,1  that  its  formation  depends,  in 
some  measure,  on  the  membrane  that  is  inflamed ;  pleural  adhesions 
being  most  favourable  to  it.  In  these  it  is  often  abundant ;  its  princi- 
pal, but  always  slender,  filaments  lying  in  the  same  general  direction  as 
those  of  the  white  fibrous  tissue. 


Adipose  Tissue  may  be  formed,  if  not  directly  from  inflammatory 
lymph,  yet  in  the  connective  tissue  of  completely  organised  adhesions. 
I  think  it  is  not  often  so  formed  :  but,  some  years  ago,  Dr.  Kirkes  found 
a  lung  of  wbich  all  the  anterior  part  was  covered  with  well- organised 
false  membrane  ;  and  in  part  of  this  was  a  quantity  of  perfect  adipose 
tissue,  more  than  four  ounces  in  weight. 

'Epithelium  I  have  already  mentioned  as  covering  the  surfaces  of 
well-formed  adhesions.  It  is  not  rare  to  find,  in  inflammation  of  serous 
membranes,  recent  lymph-cells  presenting  many  characters  indicative 
of  development  towards  epithelium;  flattened  and  enlarged,  and  having 
circular  or  oval  clear  nnclei :  and  it  may  be  developed  in  the  form  of 
epidermis  on  the  surface  of  granulating  sores. 

Bone  is  often  formed  from  inflammatory  lymph.  It  may  appear  as 
a  late  transformation  of  lymph  that  has  been  organised  into  perfect 
fibrous  tissue  ;  as  in  the  osseous  plates  that  are  sometimes  found  in  the 
false  membranes  of  the  pleura,  or  in  the  pericardium.  In  most  of  thesr. 
however,  there  is  not  true  bone,  but  an  amorphous  deposit  of  earthy 
matter,  which  is  imbedded  in  the  fibrous  tissue,  or  which  (as  Rokitan- 
sky  holds)  is  the  residue  of  the  degenerated  and  partially  absorbed 
tissue. 

The  proper  condition  for  the  transformation  of  inflammatory  lymph 

1  VcrhancU.  dcr.  Phys.-Mcd.  Gcsellschaft  in  Wilrsburg,  1850,  p.  H2.  Ho  describes 
here  a  poculinr  thorny  or  dentate  structure  often  presented  by  the  olastic  filaments  in 
old  adhesions. 
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into  bone  is  that  in  which  it  is  produced  hi  the  coarse  of  any  inflamma- 
tion seated  in  the  bone  itself,  or  else  in  or  near  the  periosteum.  Such 
inflammations  have  been  called  '  ossific ; '  and  the  Museum  of  the  Col- 
lege, like  every  other,  abounds  with  specimens  of  their  various  results. 

There  is  a  great  lack  of  minute  observations  respecting  both  the 
chai'acters  of  the  products  formed  in  inflammations  of  bone  or  periosteum, 
and  the  methods  of  its  ossification.  Such  as  have  been  made,  indicate, 
as  might  be  expected,  a  close  resemblance  to  the  processes  described  in 
the  repair  of  fractures  1  (p.  181,  et  seq.).  The  lymph  produced  in  mo- 
derate inflammation,  and  therefore  likely  to  ossify,  is  at  first,  according 
to  RoMtansky,  a  dark  red  material,  like  gelatine,  which,  being  gradually 
decolourised,  becomes  white  ;  and  at  the  same  time  acquiring  firmness, 
becomes  like  soft  flexible  cartilage,  and  then  like  ruddy  succulent  bone. 
But  though  it  be  like  cartilage,  I  suspect  that  cartilage  is  very 
rarely,  if  ever,  formed  in  inflammation  of  bone  ;  for  it  seems  to  be 
formed  in  the  repair  of  fractures  only  when  the  conditions  are  more 
favourable  than  they  are  likely  to  be  in  any  inflammations.  Probably 
the  lymph  is  more  or  less  developed  towards  the  fibrous  tissue  when  it 
ossifies  ;  and  as  in  the  repair  of  fractures,  so  here,  we  may  believe  that 
ossification  may  be  postponed  till  the  fibrous  tissue  is  quite  formed,  or 
that  it  may  ensue  in  the  rudimental  state  of  the  tissue  whether  in  a  nu- 
cleated blastema,  or  in  cells  like  those  of  granulations. 

It  would  be  hardly  possible  to  explain,  without  illustrative  speci- 
mens, all  the  various  appearances  of  bone  new  formed  in  or  after 
inflammations.  It  may  be  produced  in  the  very  substance  of  compact 
bone,  after  the  softening  and  expansion  of  the  original  tissue  which 
occur  in  the  earlier  parts  of  the  inflammatory  process,  and  to  which  I 
shall  have  again  to  refer.  Or,  it  may  be  produced  in  the  medullary  or 
cancellous  tissue  ;  and  here,  commonly,  it  appears  as  a  gradual  thicken- 
ing of  the  minute  cancellous  lamellaa  and  fibres  of  bone,  which,  as  they 
increase,  gradually  exclude  the  proper  structures  of  the  diploe  or  me- 
dulla, and  finally  coalesce  into  hard  solid  bone. 

But  by  far  the  most  common  seat  of  the  formation  of  new  bone, 
and  that  in  which  it  is  almost  always  found  when  it  exists  in  either  of 
the  former  situations,  is  on  the  surface,  between  bone  and  periosteum, 
or  even  in  the  periosteum  itself.  Here  it  forms  the  various  growths  to 
which  the  general  term  Osteophyte  has  been  given.  In  a  series  of 
specimens  of  common  inflammation  of  bone  or  periosteum,  it  is  not 

Aroh^m^8  JrCk"'  1845'P"  69 ;  R°kitaU8k>''  iL  »•  ^  VixLw,  i„  his 
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difficult  to  trace  the  changes  of  construction  of  the  new  bone,  by  which, 
like  that  formed  in  a  process  of  repair,  it  gradually  approximates  to 
conformity  with  the  bone  on  which  it  grows.1 

At  first  it  is,  when  dried,  light  and  friable,  with  a  close  filamentous, 
velvety  texture,  and  a  smooth  surface,  gradually  rising  from  that  of  the 
surrounding  healthy  bone.  As  it  increases  in  thickness  it  becomes 
longitudinally  grooved,  as  if  lodging  bloodvessels  passing,  through  it, 
from  the  periosteum  to  the  old  bone.  Then,  as  fresh  formations  of  new 
bone  take  place,  they  assume  the  form  of  nodules  and  thick  plates,  laid 
over  the  longitudinal  grooves,  and  leaving  large  apertures  for  the  pas- 
sage of  bloodvessels.  Such  plates,  like  nearly  all  bone  new  formed  in 
disease,  present,  at  first,  a  porous  surface  and  a  finely  cancellous  lung- 
like texture.  But,  gradually,  in  whatever  form,  the  new  bone  tends  to 
become  harder  and  heavier ;  the  apertures  that  made  its  surface  porous 
gradually  diminish  till  they  are  obliterated,  and  thus  the  new  bone, 
while  still  cancellous  within,  acquires  a  compact  external  layer,  and  be- 
comes more  firmly  united  to  the  bone  beneath  it.  The  process  of  indu- 
ration continuing,  the  new  bone  acquires  throughout  a  hard  compact 
texture  :  its  outer  surface,  no  longer  porous,  becomes  nearly  as  smooth 
as  that  of  the  old  bone  ;  its  colour  also  changes  to  that  of  the  old  bone ; 
and,  finally,  the  two  unite  so  closely  that  the  boundary  line  between 
them  can  hardly  be  discerned. 

Such  is  the  gradual  assimilation  of  the  inflammatory  product  to  the 
characters  of  the  normal  structure  from  whose  disease  it  is  issued  :  a 
process  peculiarly  worth  studying  in  the  bones,  because  in  them,  more 
than  in  any  other  tissue,  the  changes  can  be  leisurely  examined.  Those 
which  I  have  described  occur  in  common  inflammation :  such,  e.g.,  as 
follow  injuries,  or  exist  in  the  neighbourhood  of  necrosis,  or  ulceration, 
or  foreign  bodies.  They  are  generally  observed,  also,  in  specific  inflam- 
mations of  bone :  but,  among  these  it  is  worth  observing  how  charac- 
teristic of  different  diseases  are  certain  formations  of  the  new  bone. 
The  pustules  of  variola,  or  the  vesicles  of  herpes,  are  scarcely  more 
characteristic  of  those  diseases,  than  are  the  hard  nodules  of  cancellous 
bone,  clustered  about  the  articular  borders  of  bones  that  have  been  the 

«  Any  large  museum  will  supply  such  specimens.  Those  in  the  College  of 
Surgeons'aro  minutely  described  in  the  catalogue,  B.  p. 

43  et  sea  -  those  at  St.  Bartholomew's  may  be  studied  through  the  Indicts 
described. 
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scat  of  chronic  rheumatism  ;  or  the  porous,  friable,  dirty,  aud  ulcerating 
thin  layers  formed  on  the  shafts  in  syphilis.1 

Cartilage,  I  have  said,  is  probably  not  formed  in  inflammatory  lymph 
in  the  process  of  its  ossification.  Neither  does  it  appear  to  be  formed 
in  the  more  acute  inflammations  of  articular  cartilage  ;  but  we  must 
not  exclude  it  from  the  possible  developments  of  inflammatory  products, 
while  we  remember  the  observations  of  Mr.  W.  Adams  2  respecting  the 
enlargements  of  the  ends  of  bones  in  chronic  rheumatic  arthritis.  In 
these,  which  are  marked  by  such  formations  of  new  bone  and  such 
thickenings  of  fibrous  tissue  as  we  constantly  ascribe  to  inflammations, 
there  is  manifest  increase  of  the  articular  cartilage,  and  a  subsequent 
ossification  both  of  that  which  is  new  formed,  and,  more  slowly,  of  that 
which  normally  covered  the  head  of  the  bone.  The  early  conditions  of 
the  increase  of  the  cartilage  are  not  traced  :  but  that  it  depends  on  in- 
flammation, rather  than  on  true  hypertrophy,  is  probable,  both  from  the 
concurrent  signs  and  results  of  inflammation,  and  from  the  new  car- 
tilage falling  short  of  the  perfect  characters  of  the  old ;  for  it  has  a 
fibrillated  intercellular  substance,  and  scattered  nuclei,  and  is  prone  to 
ossification. 

Non-striped  Muscular  Fibre.— Under  some  conditions  non-striped 
muscular  fibre  is  developed  in  inflammatory  lymph.  Julius  Arnold  has 
recently  described  3  a  case  of  encysted  empyema  in  the  right  side  of 
the  thorax,  in  which  smooth  muscular  fibres  were  developed  in  the 
layer  of  lymph  lining  the  free  surface  of  the  pleural  sac,  in  such  num- 
bers, as  to  give  the  lymph  a  fleshy  appearance  and  trabecular  character 
not  unlike  that  of  the  muscular  wall  of  the  bladder.  The  muscular 
fibro-cells  were  derived  from  the  rounded  cells  of  the  inflammatory  lymph 
by  gradual  elongation  ;  and  transitional  forms,  from  the  simple  lymph 
corpuscle  to  the  spindle-shaped  contractile  fibro-cell,  were  traced  in  the 
different  layers  of  the  false  membrane. 

_  It  remains  that  I  should  describe  the  adjunct  structures  of  organised 
inflammatory  lymph.  But  this  may  be  briefly  done,  because  the  account 

'  As  in  Nos.  572,  628,  and  others,  in  the  College  Museum 
Trans,  of  Pathol.  Soo.  of  London,  iii  1851 

smooth  muscular  fibres  found  in  considerable  numbers.  y      n°ld'  End 
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of  the  formation  of  new  bloodvessels  in  granulations  and  other  repara- 
tive materials  might,  I  believe,  be  transferred  thither  (from  p.  162). 
The  question  is,  indeed,  often  raised,  as  in  the  corresponding  instance 
of  granulations  becoming  vascular,  whether  the  bloodvessels  are  formed 
entirely  of  the  material  of  the  lymph,  and,  as  it  were,  by  its  own  power 
of  development,  or  whether  they  are  outgrowths  from  adjacent  natural 
or  original  vessels,  which,  as  the  expression  is,  shoot  out  into  the 
lymph. 

I  think  it  nearly  certain,  for  the  following  reasons,  that  the  lymph 
forms  neither  vessels  nor  blood,  but  receives  those  that  are  projected  into 
it  from  the  parts  on  or  in  which  it  is  placed. 

1.  The  direct  observations  supposed  to  prove  that  blood  is  formed 
in  inflammatory  lymph  are  very  liable  to  fallacy,  through  the  facility 
with  which  blood  may  be  accidentally  mixed  with  the  lymph,  in  conse- 
quence of  haemorrhage  during  life  or  after  death,  or  in  the  preparation 
of  the  specimens.  "Where  these  sources  of  fallacy  have  been  avoided, 
I  have  never  seen  anything  snggestive  of  a  transformation  of  lymph 
into  blood. 

2.  The  development  of  blood  from  tissue-cells  is  limited,  naturally, 
to  the  earliest  period  of  embryo-life,  as  if  it  needed  the  greatest  amount 
of  force  for  development  ;  afterwards,  blood  is  not  formed  except 
through  a  long  process  of  elaboration,  and  with  the  aid  of  many  organs. 
Its  formation,  therefore,  in  the  mal-conditions  of  inflammation  is  very 
improbable.1 

3.  In  no  specimen  of  inflammatory  lymph  have  I  seen  appearances 
of  transitions  from  inflammatory  lymph-cells  to  blood-cells,  such  as  we 
may  see  in  the  lymph  of  the  lymphatics,  both  before  and  after  it  is 
poured  into  the  bloodvessels. 

4.  Neither  in  any  lymph  have  I  seen  appearances  of  such  stellate 
cells  as  the  interstitial  bloodvessels  of  the  early  embryo  are  formed 
from  ;  nothing  comparable  with  them  has  ever  come  into  view. 

5.  In  the  formation  of  vessels  for  granulations  and  the  walls  of 
chronic  abscesses,  all  is  favourable  to  the  belief  that  they  grow  up 
from  the  bloodvessels  of  the  adjacent  parts  ;  and  there  arc  no  structures 


1  It  should  be  stated,  however,  that  Billroth,  in  his  researches  into  the  mode  of 
formation  of  bloodvessels  in  granulations,  has  described  and  figured  appearance 
which  have  led  him  to  suppose  that  hero,  as  in  the  origin  of  the  first  blood-corpuscles 
in  the  embryo,  the  contents  of  some  of  the  granulation-cells  may  form  new  blood- 
corpuscles,  whilst  the  coll-mcmbranes  may  assist  in  the  formation  of  the  walls  of  the 
new  1  iloodvessels, 
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to  which  the  lymph  bears  so  close  analogy  as  it  does  to  these,  or  to 

which  it  is  so  likely  to  be  conformed  in  the  production  of  its  vessels.1 
On  the  whole,  therefore,  although  direct  observations  are  wanting, 

I  think  we  may  conclude  that  the  greater  part  of,  if  nob  all,  the  vessels 

of  inflammatory  lymph  are  formed  by  outgrowth  from  adjacent  vessels, 

as  in  the  process  of  repair,  and  that  through  these  vessels,  not  by  its 

own  development,  it  derives  its  supply  of  blood. 

In  the  first  instance,  the  bloodvessels  of  lymph  appear  to  be  usually 

very  numerous  and  thin-walled  :  therefore  easily  bursting,  or  dilated  by 

congestions  during  life,  or  in  the 

attempt  to  inject  them  after  death. 

The  College-collection  contains  an 

extremely  beautiful  specimen  of  soft 

recent  lymph  from  the  pericardium 

of  a  Cheetah,  the  vessels  of  which, 

injected  by  Mr.  Quekett,  appear  as 

numerous  and  close-set  as  those  of 

some  of  the  more  vascular  mucous 

membranes.    They  present  occa* 

sional  slight  and  gradual  dilata- 
tions, especially  when  they  branch 
or  anastomose. 

But  after  an  uncertain  time,  as 
the  lymph  becomes  more  highly 
organised,  so  its  vessels  waste  and 
diminish  in  number  ;  and  while  it 
acquires  the  proper  structure  of  the  connective  tissue,  so  it  descends  to 
the  low  degree  of  vascularity  of  that  tissue.  The  vessels  of  false  mem- 
branes,  as  represented  here  (Fig.  40),  from  an  instance  in  which  thev 
were  naturally  injected  with  blood,  are  usually  rather  wide  apart,  long, 
slender,  and  cylindriform.  In  all  these  particulars  they  differ  from 
those  of  more  recently  vascularised  lymph  •  and  their  changes  are,  in 

hese  respects,  parallel  with  those  of  the  vessels  of  granulations  during 
the  gradual  formation  and  perfecting  of  scars. 

Perhaps  the  most  perfect  instance  Of  the  conformity  with  the  natu 
ra  tissues  of  the  body  to  which  the  developed  lymph  can  attain,  is 
amfested  m  its  acquiring  a  supply  of  lymphatic  vessels.    We  owe  the 

'  See  Pig.  36,  where  the  continuity  of  the  new-formed  vessels  nf  fT,   •  a 
w,th  those  of  the  subjacent  connective  tissue  is  repZnL  ° 


Pig.  40. 
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knowledge  of  the  lymphatics  of  false  membranes  to  the  masterly  skill 
of  Professor  Schroeder  van  dcr  Kolk,  whose  preparations  of  them  are 
described  and  represented  by  his  pupil,  Dr.  de  Lespinasse.1  In  Fig. 
41,  copied  from  one  of  his  plates,  beautiful  networks  of  lymphatics, 

with  their  cbaracteristic  bead- 
ed forms  and  abundant  anas- 
tomoses, are  shown  traversing 
adhesions  extending  between 
two  lobes  of  a  lung ;  while 
yet  closer  networks  are  seated 
in  the  thickened  and  opaque- 
white  substance  of  the  pleura 
or  of  false  membrane  covering 
it,  beneath  the  adhesions. 

It  seems  to  be  in  only  the 
most  perfect  state,  and  when 
bloodvessels  have  long  existed, 
that  lymphatics  are  formed  in  false  membranes.  In  recent  lymph 
Schroeder  v.  d.  Kolk  has  never  succeeded  in  injecting  any  ;  and  we 
can  only  suppose  that  they  are,  like  the  bloodvessels,  produced  by  out- 
growth from  the  lymphatics  of  the  membrane  with  which  they  are  con- 
nected. 


Fig.  41. 


Virchow2  has  twice  seen  nerve-fibres  in  adhesions.  In  one  case, 
two  fine  nerve-fibres  passed  through  an  adhesion  of  the  pleura ;  m 
the  other,  a  single  fibre  extended  into,  but  not  through,  an  adhesion  be- 
tween the  liver  and  diaphragm. 

The  time  in  which  these  complete  developments  of  inflammatory 
lymph  may  be  accomplished  must  vary  so  much,  according  to  the  cir- 
cumstances of  the  inflammation,  that  perhaps  no  reasonable  estimate  of 
it  can  be  made.    The  experiments  of  Villerme"  and  Dupuytren3  upon 

'  Spec.  Anat.  Path,  de  Vasisnovis  Pseudo-mcmbranarum,  8vo,  DaventritE,  1842,  Figs, 
iii  iv  In  another  instance  he  injected  lymphatics  in  an  adhesion  between  the  liver 
and  diaphragm.  Van  der  Kolk's  injections,  together  with  many  other  valuable 
pathological  specimens,  which  he  collected,  are  now  in  the  Pathological  Museum  ot 
the  University  of  Oxford.  A  similar  injection  of  these  in  adhwone 
ovarian  tumour  and  the  small  intestines  is  described  by  Lebert:  Tratti  des  Maladm 
Caticercuses,  p.  40. 

1  Wurzburq  Vcrhandlungen,  i.  144.  _ 
3  Quoted  by  Dr.  Ilodgkin,  in  his  Lectures  on  the  Morbid  Anatomy  of  the  Scroti* 

Membranes,  p.  42. 
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dogs  assign  twenty-  one  days  as  the  earliest  time  in  which  new  vessels 
are  formed,  but  I  am  disposed  to  agree  with  Dr.  Hodgkin,  that  a  shorter 
time  is  sufficient.  On  the  other  hand,  I  am  sure  that  the  supposition 
of  their  being  formed  in  one  or  two  days  is  incorrect.  The  principal 
case  in  support  of  this  opinion  is  that  recorded  by  Sir  Everard  Home  ; 
but  the  specimens  preserved  in  the  College  Museum  1  show  that  he  was 
deceived  as  to  the  true  nature  of  the  case.  He  says2  that  he  operated 
for  strangulated  hernia  in  a  man,  and  found  in  the  sac  a  portion  of 
ileum,  which  was  healthy,  except  in  that  its  vessels  were  turgid  with 
blood.  The  patient  died  twenty-nine  hours  after  the  operation ;  and  on 
examination  '  several  small  portions  of  exuded  coagulable  lymph'  were 
found  adhering  to  the  intestine  that  had  been  protruded.  When  the 
vessels  of  the  intestine  were  injected,  the  injection  passed  into  vessels 
in  all  these  portions  of  supposed  lymph,  each,  1  having  a  considerable 
artery  ....  and  a  returning  vein.'  Sir  Everard  Home,  therefore, 
concludes  '  that  the  whole  operation  of  throwing  out  coagulable  lymph, 
and  supplying  it  with  bloodvessels  after  it  had  become  solid,  was 
effected  in  less  than  twenty- four  hours.' 

Now  one  of  these  specimens  was  figured  by  Mr.  Hunter,3  '  to  show 
a  small  portion  of  coagulating  lymph  ....  which  is  supplied  with 
vessels ;  '  but  neither  here,  nor  in  his  manuscript  catalogue,  does  he 
allude  to  a  probability  of  the  vessels  having  been  formed  in  twenty- 
four  hours,  although,  had  he  believed  it,  he  would  scarcely  have  failed 
to  record  it."  An  examination  of  the  specimens  shows  that  the  small 
shred-like  portions  of  membrane,  attached  by  little  pedicles  to  the  in- 
testine, have  not  the  appearance  of  recently  coagulated  lymph,  but  are 
fully  organised,  with  traces  of  filaments  and  fat-cells.  They  are  also 
very  regularly  disposed,  at  distances  of  from  half-an-inch  to  an  inch 
from  each  other,  and  are  nearly  all  placed  in  two  rows  on  each  side  of 
the  mtestme)  about  half-an-inch  from  the  attachment  of  the  mesentery 
like  very  mmute  appendices  epiploica3,  such  as  are  occasionally  met  with 
on  the  coats  of  the  small  intestine.  Whether  they  be  such  appendices 
or  not,  it  is  in  the  highest  degree  improbable  that  they  were  formed 
alter  the  operation  ;  especially  since  they  are  too  minute  and  delicate 

1  Nos.  81  and  82  in  the  Pathological  Museum 

Catalog. D*Tti0n  m  FU6'  P'  4L  Wh°le  ^  iS  gi™  in  the  C°^° 

3  Works;  pi.  xxi.  fig.  2. 

1  In  the  treatise  on  the  blood  ( Works,  iii.  r>.  35<n  he  sr.n'.l™  „f„'  , 
fme  for  the  complete  organisation  of  adheSms L  ?       «*™»eday  as  a  short 


*  2 
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bo  have  prevented  the  intestine  from  exhibiting,  when  exposed  in  the 
sac,  the  natural  polished  appearance  of  its  surface. 

I  am  not  aware  of  any  other  case  adapted  to  prove  the  earliest 
period  at  which  bloodvessels  may  be  formed  in  lymph.  Serons  surfaces 
may,  indeed,  become  adherent  in  twenty-four  hours,  but  this  does  not 
imply  vascularity  of  the  lymph  between  them ;  it  is  simply  adhesion  by 
the  coaptation  of  the  intermediate  lymph. 
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LECTURE  XVI. 

DEGENERATIONS  OF  INFLAMMATORY  PRODUCTS. 

Having  given,  in  the  last  lecture,  a  general  history  of  the  chief  develop- 
ments of  the  lymph  produced  in  the  inflammatory  process,  I  propose 
now  to  tell  a  corresponding  history  of  its  degenerations  ;  and  herein 
to  describe  what  appear  to  be  the  transitions,  from  the  ordinary  forms 
of  lymph  in  its  primary  state,  its  fibrine  and  its  corpuscles,  to  those 
many  lower  forms  enumerated  as  molecular  and  granular  matter,  pus- 
cells,  granule-cells,  inflammatory  globules,  and  the  rest. 

I  said  that,  for  tbe  development  of  lymph  produced  in  inflammation, 
it  is  requisite  that  the  inflammation  shall  have  ceased,  and  the  condi- 
tions of  healthy  nutrition  be  restored.  In  the  failure  of  this  event,  if 
the  inflammation  continue,  or  the  due  conditions  of  nutrition  be  in  any 
way  suspended,  then,  instead  of  development,  degeneration  will  occur, 
with  more  or  less  rapidity,  according  to  the  original  character  of  the 
lymph.  And  this  may  happen  in  any  of  the  stages  of  formation  which 
I  described  in  the  last  lecture  :  it  may  happen  alike  to  the  fibrinous 
substance,  or  to  the  earliest  lymph-cell,  or  to  either,  in  any  part  of  its 
progress  to  complete  development. 

The  following  appear  to  be  the  chief  degenerations  of  the  fibrinous 
part  of  lymph,  or  of  the  materials  derived  from  its  earliest  stages  of 
development,  whether  in  the  purely  fibrinous,  or  in  any  of  the  mixed, 
forms  of  lymph  : — 

1.  It  may  wither  ;  wasting,  becoming  firmer  and  drier,  passing  into 
a  state  which  Rokitansky  has  designated  homy.  One  sees  the  best 
examples  of  this  change  in  the  vegetations  on  the  valves  of  the  heart, 
or  in  the  large  arteries,  when  they  become  yellow,  stiff,  elastic,  and 
nearly  transparent,  and  in  this  state  it  may  have  all  the  simplicity  of 
structure  of  ordinary  fibrine,  being  only  drier  and  more  compact.  A 
nearly  similar  character  is  acquired  when  lymph  is  formed  over  a  lung 
which  is  extremely  compressed  in  empyema,  or  in  hydrothorax.  The 
tough  dry  lymph  that  here  forms  the  greyish  layer  over  all  the  lung  is 
not  always  developed,  though  it  may  adhere  firmly  :  it  may  bo  withered, 
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wasted,  and  dried  (as  the  lung  itself  may  be),  apparently  in  conse- 
quence of  the  compression. 

2.  The  fibrinous  substance  of  lymph  is  subject  to  a  degeneration  which 
we  may  compare  in  many  respects  with  fatty  degeneration,  or,  more 
closely,  with  the  changes  by  which  lymph-corpuscles  are  transformed 
into  those  of  pus,  with  which  changes,  indeed,  this  is  commonly  associ- 
ated in  the  mixed  forms  of  lymph.    In  the  solid  parts  of  effusions  that 
are  found  in  the  lower  forms  of  inflammation,  or  in  very  unhealthy 
persons,  this  substance  is  usually  not  clear  and  uniform  and  filamentous 
but  opaque  or  turbid,  nebulous  or  dotted,  presenting  just  such  an 
appearance  as  marks  the  earliest  stages  of  fatty  degenerations  in  the 
muscular  fibrils.    In  such  lymph,  also,  one  sees,  not  unfrequently, 
minute,  shining,  black-edged  particles,  which  we  may  know  to  be  drops 
of  oil ;  while  some  general  alteration  in  its  composition  is  shown  by  its 
not  being  made  transparent  with  acetic  acid.   In  all  such  cases  as  these 
it  is  very  soft,  and  easily  broken  :  it  is  devoid  of  all  that  toughness  and 
elasticity  which  is  the  peculiar  characteristic  of  well-formed  fibrine ;  and 
by  breaking  it  up,  one  may  see  the  meaning  of  what  one  so  often  finds 
in  the  lowest  forms  of  inflammatory  exudation,  such  as  occur  in  erysi- 
pelas and  typhus — namely,  films  and  fragments  of  molecular  and  dotted 
substance,  floating  in  fluid  that  is  made  turbid  by  them,  and  by  abundant 
minute  molecules  and  granules  and  particles  of  oily  matter.  These 
represent  the  disintegration  of  fibrine  that  has  degenerated  after  clotting, 
or  has  thus  solidified  in  an  imperfect  coagulation.    Of  such  changes, 
also,  an  excellent  instance  is  presented  in  the  softening  and  disintegra- 
tion of  clots  within  the  heart,  which  Mr.  Gulliver1  first  described. 
These  indeed,  or  any  of  the  instances  of  the  apparent  suppuration 
within  clots  in  the  bloodvessels,  might  be  studied  for  the  illustration  of 
the  corresponding  changes  in  inflammatory  lymph  ;  especially  in  rela- 
tion to  the  likeness  which,  in  both  cases,  the  degenerate  fibrinous 
substance  bears  to  the  molecular  matter  in  the  thinner  and  more  turbid 
kinds  of  pus.2 

We  have  examples  of  numerous  varieties  of  this  degenerate  and 
disintegrated  substance  in  inflammation.  It  is  a  principal  constituent 
of  most  of  what  has  been  called  '  aplastic  lymph,'  in  inflammation  of 
the  serous  membranes.    Similarly  it  occurs,  mingled  with  mucus,  in 

1  Medico-Chimrmcal  Transactions,  xxii.  p.  136.  # 

*  We  ought,  doubtless,  with  Mr.  Gulliver,  to  regard  the  corpuscles  found  in  these 

cases  of  softened  clots  within  the  heart  as  blood-corpuscles  retained  m  thedot,  modified 

by  stagnation  and  concoction. 
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the  severer  inflammations  of  the  mucous  membranes.  And  to  the  same 
source  we  may  trace  much  of  that  molecular  and  granular  matter 
which  is  usually  mingled  with  all  the  less  perfect  forms  of  pus  :  e.g. 
with  that  formed  in  the  suppuration  of  chronic  inflammatory  indura- 
tions ;  with  the  variously  changed  corpuscles  of  '  scrofulous  matter  ' ; 
or  with  the  granule-cells,  and  other  corpuscles  of  pneumonia  and  the 
like  inflammations. 

The  general  characters  of  the  materials  here  described,  and  the 
coincident  changes  ensuing  in  the  corpuscles  that  may  be  mingled  with 
the  fibrinous  substance,  make  it  probable  that  the  changes  are  of  the 
nature  of  fatty  degeneration  occurring  in  the  lymph. 

But  when,  as  I  have  said  elsewhere  (p.  174),  we  see  how  a  large 
mass  of  inflamed  hard  substance  will  become  fluid,  as  it  suppurates,  and 
this  with  scarcely  any,  if  any,  increase  of  bulk,  we  may  believe  that 
another  change  ensuing  in  the  fibrine  is  that  which  I  called  liquef  active 
degeneration  (p.  78).  In  such  a  swelling,  we  may  be  nearly  sure  there 
is  coagulated  fibrine,  both  from  the  general  circumstances  of  the  in- 
flammation, and  because  neither  corpuscles  alone,  nor  fibrine  in  the 
liquid  state,  would  give  such  hardness.  The  suppuration,  therefore,  if 
without  increase  of  bulk,  can  hardly  be  explained,  except  on  condition 
of  the  fibrinous  substance,  which  had  solidified,  undergoing  disintegra- 
tion and  liquefaction.  Just  as  Mr.  Baker  has  shown  1  that  blood-clots 
after  long  remaining  in  the  tissues  may  liquefy. 

A  point  of  some  practical  importance  is  connected  with  these  forms 
of  degeneration  of  lymph,  whether  affecting  the  fibrinous  substance  or 
the  corpuscles.  When  the  former  has  withered  and  become  dry,  it  is 
probably  put  out  of  the  capacity  of  being  further  developed,  and  is  ren- 
dered passive  for  further  harm  or  good,  except  by  its  mechanical  effects. 
But  the  fatty  and  liquefactive  degenerations  may  be  yet  more  beneficial 
in  that  they  bring  the  lymph  into  a  state  favourable  to  its  absorption, 
and  therefore  favourable  to  that  which  is  termed  the  '  resolution  '  of  an 
inflammation  in  which  lymph  has  been  already  formed.  I  suppose  it 
may  be  considered  as  a  general  truth,  that  the  elements  of  a  tissue 
cannot  be  absorbed  so  long  as  they  retain  their  healthy  state.  There  is 
no  power  of  any  absorbent  vessels  that  can  disintegrate  or  decompose  a 
healthy  portion  of  the  body  :  for  absorption,  there  must,  in  general,  be 
not  only  an  absorbing  power,  but  also  a  previous  or  concurrent  change, 
as  it  were  a  consent,  in  the  part  to  be  absorbed ;  so  that  it  may  be 


St.  Bartholomew's  Reports,  18G5. 
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reduced  (or,  rather,  may  reduce  itself)  iuto  minutest  particles,  or  may- 
be dissolved.  And  this  change  is  probably  one  of  degeneration,  not 
death,  in  the  part;  for  dead  matter  is  usually  rather  discharged  from 
the  body  than  absorbed. 

Now  such  degeneration  of  the  fibrine-products  of  inflammation  as  I 
have  described,  brings  them  into  a  state  most  favourable  for  absorption  ; 
indeed,  one  may  see  iu  lymph  thus  changed  many  things  which,  in  re- 
gard to  the  fitness  for  absorption,  make  it  parallel  with  chyle.1  Of  such 
absorption  of  the  fibrinous  substance,  we  may  find  many  instances.  In 
rheumatic  iritis  we  may  believe  the  lymph  to  be  fibrinous ;  but  we  see 
its  complete  absorption  taking  place ;  and  the  observations  of  Dr. 
Kirkes  on  the  rarity  of  adhesions  of  the  pericardium,  in  comparison 
with  the  frequency  of  pericarditis,?  may  be  in  the  same  manner  ex- 
plained. In  rheumatic  pericarditis  we  may  be  sure  this  substance  is 
produced  ;  and  the  observed  friction-sound  has,  in  some  cases,  proved 
its  coagulation  ;  yet  in  these  cases,  when  death  occurred  months  after- 
wards, scarce  a  trace  of  fibrine  was  found  in  the  pericardium ;  it  had 
been  absorbed,  and  the  degeneration  I  have  been  describing  was  pro- 
bably the  preparation  for  its  absorption. 

3.  I  am  not  aware  of  any  direct  proof  of  the  calcareous  degenera- 
tion ensuing  in  the  fibrinous  product  of  an  inflammation  ;  but  we  have 
the  strongest  evidence  from  analogy  for  believing  that  this  change  may 
be  a  frequent  one.  For  there  are  numerous  instances  of  calcifications 
of  fibrine  within  the  vessels  :  as,  e.g.,  in  the  ordinary  formation  of  phle- 
bolithes  from  clots  of  blood,  in  the  branching  and  irregular  pieces  of 
bone-like  substance  found  in  obliterated  veins,  and  in  the  lumps  and 
grains  of  substance  like  mortar  imbedded  in  fibrinous  deposits  on  the 
heart's  valves.  We  can,  therefore,  hardly  doubt  that,  even  before  de- 
velopment, it  may  take  part  in  formations  of  earthy  matter  in  inflamma- 
tory products ;  but  the  calcareous  degeneration  seems  much  more  fre- 
quent in  purulent  fluids,  and  in  the  later  developments  of  inflammatory 
lymph. 

4.  Lastly,  we  have  examples  of  the  pigmental  degenerations  of 
fibrinous  lymph  in  the  various  shades  of  grey  and  black  which  often 
pervade  the  lymph  formed  in  peritonitis,  and  which  are  produced,  not 
by  staining  or  discoloration  of  the  blood  by  intestinal  gases,  but,  accord- 
ing to  Rokitansky,  by  the  incorporation  of  free  pigment- granules. 

1  Sco  also  the  ingenious  contrast  of  the  progress  of  chyle  and  the  regress  of  pus 
drawn  by  Gerher,  in  his  Allgem.  ytna/omie.  p.  49. 

2  Medical  Goalie,  April  5,  I860,  p.  681, 


OF  THE  CORPUSCLES. 


281 


Such  appear  to  be  the  degenerations  of  the  fibrinous  part  of 
inflammatory  lymph:  such,  at  least,  are  the  changes  in  it  which  we  may 
refer  to  defects  in  its  power  or  conditions  of  nutrition,  because  they 
correspond  with  changes  that  may  be  traced  in  the  gradual  degenera- 
tions of  old  age.  I  need  hardly  say,  that  it  is  chiefly  by  such  corres- 
pondence that  we  can  interpret  them  ;  for  when  we  find  them,  it  is  often 
beyond  our  power  to  tell,  by  direct  observation,  whether,  or  in  what 
way,  the  conditions  of  nutrition  were  defective. 

The  corpuscular  products  of  inflammation,  in  any  of  their  stages  of 
development,  may  retrograde,  and  present  degenerations  corresponding, 
and  usually  concurrent,  with  those  which  I  have  just  described. 

1.  Their  withering  is  well  seen  in  some  forms  of  what  is  called 
scrofulous  matter,  such  as  occur  in  chronic  and  nearly  stationary 
scrofulous  enlargements  of  lymphatic  glands.  In  the  dull  ochre-yellow 
and  half-dry  material  imbedded  in  such  glands,  may  be  found  abundant 
cells,  such  as  are  sketched  in  Fig.  42.  They  are  collapsed,  shrivelled, 
wrinkled,  glistening,  and  altogether  irregular  in  size  and  form.  One 
might  suppose  them  to  be  the  remnants  of  pus  dried  up,  or  the  corpus- 
cles of  chronic  tuberculous  matter,  if  it  were  not  that  among  them  are 
some  with  nuclei  shrivelled  like  themselves,  and  some  elongated  and 
attenuated,  which  are  evidently  such  as  withered  after  they  had  been 
developed  into  the  form  of  fibro-cells  ;  into  which  form  it  is  certain  that 
neither  pus-corpuscles  nor  those  of  tubercle  are  ever  changed. 


Fig.  42. 

These  are  the  best  examples  of  withered  inflammatory  lymph-cor- 
puscles ;  but  they  may  be  also  found  in  the  pus  of  chronic  abscesses, 
especially,  of  course,  in  that  of  such  abscesses  as  ensue  by  suppuration 
of  inflammatory  lymph-formations  like  those  just  referred  to.  It  may 
be  hard,  sometimes,  to  say  whether  corpuscles  in  these  cases  may  not 
he  pus-corpuscles  shrivelled  up  ■  but  on  the  whole,  I  am  inclined  to 
believe  that  the  shrivelled  corpuscles  of  the  pus  of  chronic  abscesses  are 
usually  derived  from  the  lymph,  in  which,  having  withered,  they  had 
become  incapable  of  further  change. 
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2.  The  fatty  degeneration  of  lymph-colls  is  shown  in  their  transi- 
tion into  granule-cells — the  inflammatory  globules  of  Gluge.  We  owe 
the  first  demonstration  of  this  to  the  excellent  observations  of  Bern- 
hardt,1 who  has  also  shown  how,  by  similar  degenerations,  corres- 
ponding forms  of  granule-cells  may  be  derived  from  the  primary  cells 
of  almost  all  other,  both  normal  and  abnormal,  structures.2 

This  method  of  degeneration  appears  peculiarly  apt  to  occur  in  the 
inflammation  of  certain  organs  ;  as,  especially,  the  lungs,  brain,  and 
spinal  cord  ;  but  it  may  be  found  occasionally  prevalent  in  the  inflam- 
matory lymph  of  nearly  all  other  parts,  and  in  the  granulations 
forming  the  walls  of  abscesses  or  of  fistulas.  It  may  occur  alike  in  the 
early  forms  of  lymph-cells,  and  after  they  have  already  elongated  and 
attenuated  themselves,  as  if  for  the  formation  of  filaments,  and  after 
they  have  degenerated  into  pus-cells.  The  changes  of  transition  (as 
shown  in  Fig.  43)  are,  briefly,  these :— The  lymph-cells,  which  may 


Fig.  43. 

have  at  first  quite  normal  characters,  such  as  I  have  described  (p.  245) 
present  a  gradual  increase  of  shining,  black-edged  particles,  like 
minute  oil  drops,  which  accumulate  in  the  cell-cavity,  and  increase  m 
number,  and  sometimes  in  size  also,  till  they  nearly  fill  it.  The  fatty 
nature  of  these  partieles  is  proved  by  their  solubility  m  ether;  and 
their  accumulation  is  attended  with  a  gradual  enlargement  of  the  cell, 
which  also  usually  assumes  a  more  oval  form.  Moreover,  while  the 
fatty  matter  accumulates,  the  rest  of  the  contents  of  the  cell  become 
very  clear,  so  that  all  the  interspaces  between  the  particles  are  quite 
transparent;  and,  coincident  with  all  these  changes,  the  nucleus 
gradually  fades  and  disappears,  and  the  cell-wall  becomes  less  and  less 

^Tneed  hardly  say,  that,  in  these  particulars,  the  changes  of  the 
inflammatory  lymph-cells  (which  may  also  ocour  when  they  have  bee, 

■  TrauWs  Beitrdgc,  B.  U.  217-  ^wflt  were  ffiafle  independently  b 

«  Observations  similar  to  part  of  those  of  Remhar fit  1 cie ma  i  Gahvlner> 

Dr.  Andrew  Clark  (Medical  Gazette,  vols.  xln.  xhn.) 

description  of  the  formation  of  ^J^fSSl  5  references. 

{Contributions  to  the  Pathology  of  the  Kidney,  p.  40J,, 
pp.  114,  115. 
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already  developed  into  the  form  of  fibro-cells)  correspond  exactly  with 
those  of  the  fatty  degenerations  observed  in  the  cells  of  the  liver  or 
kidney,  or  in  the  fibres  of  the  heart.  There  can  be  hardly  a  doubt  of 
the  nature  of  this  process  ;  and  it  presents  an  important  parallel  with 
the  similar  changes  described  in  the  fibrinous  substance.  For,  we  may 
observe,  first,  that  where  this  degeneration  is  apt  to  occur  in  inflam- 
matory lymph,  it  is  least  likely  to  be  developed.  A  proper  induration 
and  toughening  of  the  lungs  and  brain,  such  as  might  happen  through 
development  of  the  products  of  inflammation  is  extremely  rare  ;  it  is 
rarely  seen,  except  in  the  scars  by  which  the  damages  of  disease  are 
healed.  And,  besides,  this  degeneration  is  a  step  towards  the  absorp- 
tion of  the  lymph ;  for  commonly  we  may  trace  yet  later  stages  of 
degeneration  in  these  granule- cells.  They  lose  their  cell- walls,  and 
become  mere  masses  of  granules  or  fatty  particles,  held  together  for  a 
time  by  some  pellucid  substance,  but  at  last  breaking  up,  and  scatter- 
ing their  components  in  little  clusters,  or  in  separate  granules. 

Thus,  if  at  no  earlier  period  of  their  existence,  or  after  no  fewer 
changes,  the  inflammatory  lymph-corpuscles  may  pass  into  a  condition 
as  favourable  for  absorption  as  is  that  of  the  fibrinous  substance  when 
similarly  degenerated  and  broken  up:  and  such  as  this,  we  may  believe, 
is  a  part  of  the  process  by  which  is  accomplished  that  '  clearing  up  ' 
of  parts  indurated  and  confused  in  inflammation,  and,  especially,  that 
of  the  solidified  lung,  which  is  watched  with  so  much  interest  in  pneu- 
monia. 

3.  Calcareous  degenerations  of  the  lymph-cells  appear  in  cases, 
such  as  Henle1  refers  to,  in  which  granule- cells  are  composed  not 
wholly  of  fatty  matter,  but  in  part  also  as  granules  of  earthy  matter. 
In  this  combination  they  correspond  with  a  common  rule;  for  the  fatty 
and  earthy  degenerations  are  usually  coincident :  they  are  combined 
in  the  advanced  stages  of  the  degenerations  of  arteries,  and  may  be  said 
to  have  their  normal  coincidence  in  ossification, 

4.  Of  the  pigmental  degeneration  of  lymph-cells  there  are,  I 
suppose,  examples  in  the  black  matter  effused  in  peritonitis  :  but  the 
best  examples  are  in  the  cells  in  bronchial  mucus,  to  which  I  have 
already  referred  (Fig.  39). 

The  most  frequent  degeneration  of  inflammatory  lymph  is  into  pus. 
It  may  ensue  in  nearly  all  the  cases  in  which  lymph  is  placed  in  condi- 
tions unfavourable  to  its  development ;  as  in  the  persistence  of  inflam- 


1  In  his  Zeitsehrift,  B.  ii. 
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mation,  or  in  exposure  to  air,  or  in  general  defects  of  vital  force.  It 
affects  alike  the  fibrinous  and  the  corpuscular  parts  of  lymph.  For 
although  we  do  not  call  any  liquid  '  pus,'  unless  it  have  the  character- 
istic pus-corpuscles,  yet  the  materials  of  degenerate  fibrine  are 
commonly  mixed  with  these  ;  and  indeed  many  of  the  varieties  of  the 
pus  formed  in  inflammations  owe  their  peculiarities  to  the  coincident 
degenerations  of  the  fibrine. 

The  changes  which  seem  to  prove  the  transformation  of  inflamma- 
tory lymph  into  pus  correspond  very  nearly  with  those  already  cited 
(p.  173)  concerning  the  similar  relations  of  granulations  to  pus  in  the 
process  of  repair.    But  a  few  may  be  mentioned  here  : — 

1.  The  fluid  of  such  vesicles  as  those  of  herpes,  is,  in  the  first  instance, 
a  pure  inflammatory  lymph,  containing  corpuscles  which  might  be 
taken  as  types  of  the  lymph-corpuscles,1  and  which  may  be  as  easily 
distinguished  from  any  cells  of  pus,  as  the  cells  of  well-formed  granula- 
tions may  be.  If  we  watch  tliese  vesicles,  we  see  their  contents  not 
increased, — rather,  by  evaporation,  they  are  diminished;  but  the  lymph 
is  converted  into  pus  and  the  lymph-cells  become  pus-cells.  And  the 
change  may  ensue  very  quickly  :  I  think  I  have  known  it  accomplished 
in  twelve  hours  at  the  most. 

2.  In  like  manner,  as  I  said  before  (p.  174),  when  we  watch  the  pro- 
gress of  an  abscess,  we  may  find  one  day  a  circumscribed,  hard,  and 
quite  solid  mass,  in  which  a  premature  incision  will  find  no  pus  ;  but 
in  a  few  days  later  the  solid  mass  is  fluid,  and  this  with  little  or  no 
increase  of  bulk.  Now  the  solidity  and  hardness  are  due  to  infian> 
matory  lymph,  the  corpuscles  of -which  are  apparently  produced  by  the 
multiplication  or  proliferation  of  the  normal  nucleated  corpuscles  of  the 
tissues  of  the  inflamed  part.  The  latter  fluid  is  pus,  and  the  change  is 
the  conversion  of  lymph  into  pus  :  the  lymph-cells  becoming  pus-cells, 
which  are  separated  from  each  other  by  a  fluid,  albuminous,  inter- 
cellular substance. 

3.  As  in  common  suppuration  of  a  granulating  wound,  the  granu- 
lation cells  appear  to  be  convertible  into  pus-cells,  the  superficial  cells 
being  detached  in  pus,  while  the  deeper  ones  take  a  part  in  the  deve- 
lopment of  connective  tissue  ;  and  as  in  worse-formed  granulations,  the 

-  The  mode  of  production  of  the  corpuscles  in  the  fluid  of  herpes  is  descried  on 
p.  245,  and  on  the  following  page  an  account  is  given  of  ^^jM 
inflammatory  lymph-corpuscles  in  other  locality.    The  ionnat.o    of  £«»P»-" 
b  the  vesicles  of  Lnall-pox  is  described  by  Dr.  W.  R,  Sanders  ,n  Mn,  Med.  Jon,n«l, 
May,  1862. 
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cells  may  be  often  by  no  characters,  except  by  their  forming  a  solid 
tissue,  distinguishable  from  pus-cells  ;  so,  in  an  inflamed  serous  mem- 
brane, pus-cells  may  float  in  the  fluid,  such  as  cannot  be  distinguished 
from  cells  in  the  vascularised  lymph  that  lines  the  cavity.  In  the  fluid 
exudation,  and  in  the  solid  product,  the  same  forms  may  be  found ; 
though,  by  comparison,  we  may  be  able  to  trace  that  in  the  former 
none  of  the  cells  were  being  developed,  and  many  were  proceeding 
beyond  the  degeneration  to  which  any  had  attained  in  the  latter. 

4.  One  may  see  the  same  conversion  of  inflammatory  lymph  into 
pus  thus  illustrated.  An  amputation  through  the  thigh  was  performed 
when  all  the  parts  divided  were  infiltrated  with  lymph,  formed  in  con- 
nection with  acute  traumatic  inflammation  of  the  knee-joint.  Next 
day  pus  flowed  freely  from  the  wound.  Now,  in  amputation  through 
healthy  tissues,  free  suppuration  does  not  appear  till  after  three  or  four 
days  :l  the  pus  here  seen  must  have  been  formed  by  the  conversion  of 
the  inflammatory  lymph  previously  infiltrated  in.  the  divided  tissues. 
Similar  facts  may  be  less  strikingly  observed  in  any  wound.2 

From  these  and  the  like  facts  we  have  an  almost  exact  parallel,  in 
their  relations  to  pus,  between  the  material  for  repair  by  granulations 
and  that  produced  in  the  inflammatory  process  ;  and  between,  if  they 
may  be  so  called,  the  reparative  and  the  inflammatory  suppurations. 
And  in  some  of  the  facts  we  may  trace  a  transition  from  the  one  pro- 
cess to  the  other.  In  the  formation  of  an  acute  abscess,  for  example, 
inflammatory  lymph  is  transformed  into  pus  ;  then  the  pus,  say,  is 
discharged ;  the  signs  of  inflammation  cease ;  the  process  of  repair  is 
established,  and  reparative  granulations  line  the  abscess-cavity  in 
the  place  of,  or  formed  by,  the  peripheral  layer  of  the  lymph.  Now, 
pus  continues  to  be  formed  :  but  this  pus  is  derived,  not  from  inflam- 
matory lymph,  but  from  granulation- substance.  So,  also,  when  an  in- 
flamed part  is  cut,  the  first  pus  is  from  lymph:  the  latter  pus,  when 
repair  is  in  progress,  is  from  granulation-substance.  In  both  cases, 
alike,  the  pus  manifests  itself  as  a  rudimental  substance  ill-developed 

1  This  is  a  very  general  rule;  but  I  have  seen  suppuration  after  a  primary 
amputation  occur,  in  a  boy,  in  thirty-six  hoiirs. 

2  E.  Kiiss,  in  his  essay,  Be  la  VasculariU  et  de  V Inflammation,  1846,  calls  the 
pus-corpuscle  '  le  cadavre '  of  the  inflammatory  lymph-corpuscle.  This  essay  although 
quoted  by  Lebert  and  Virchow,  has  scarcely  received  due  attention  in  this  cpuutrV 
Many  of  the  opinions  expressed  in  it  are  in  advance  of  those  which  generally  prevailed 

the  bhne  wms  written.  Its  author  had  a  clear  conception  of  the  need  of  studvin* 
the  phenomena  of  inflammation  in  their  simplest  form— not  in  the  vascular  iv'"" 
but  in  curtilage,  epithelium,  and  the  corn  eat  ssues, 
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or  degenerated  (see  p.  173);  and  the- transition  from  the  one  condition 
to  the  other  is  an  evidence  of  the  impossibility  of  exactly  defining 
between  the  inflammatory  and  reparative  processes,  unless  we  can  see 
their  design  and  end. 

Much,  therefore,  of  what  was  said  respecting  suppuration  in  connec- 
tion with  repair,  might  be  repeated  here.  But,  avoiding  this,  let  me 
only  point  out  the  principal  methods  in  which  inflammatory  suppura- 
tion ensues,  and  the  relation  of  the  pus  in  each  to  the  previous  or  coin- 
cident inflammatory  product.  In  this  last  respect,  the  suppuration  of 
disease  differs  in  an  important  manner  from  that  of  the  reparative  pro- 
cess, in  that  the  degeneration  may  take  place  in  any  of  the  different 
varieties  of  lymph,  and  that,  according  to  the  primary  character  of  the 
lymph,  there  may  be  traced  (though  as  yet  too  obscurely)  different  ap- 
pearances of  the  pus.1 

The  methods  of  such  suppuration  may  be  named  the  circumscribed, 
the  diffuse,  and  the  superficial.  The  first  may  be  exemplified  by  the 
formation  of  an  abscess  or  a  pustule  ;  the  second  by  phlegmonous  ery- 
sipelas, or  purulent  infiltration  of  any  organ  ;  the  third  by  purulent 
ophthalmia,  or  gonorrhoea  :  and  in  these  and  the  like  instances  we  may 
often,  at  the  close  of  the  disease,  watch  the  transition  from  the  suppura- 
tion that  depends  on  the  inflammatory  process,  to  that  which  is  coinci- 
dent with  repair. 

In  circumscribed  suppuration,  which  has  its  most  usual  seat  in  the 
areolar  tissue,  we  can  generally  observe  the  previous  signs  of  inflam- 
mation, and  of  lymph-formation,  in  a  certain  area  of  the  tissue.  The 
lymph  is  interstitial,  or  infiltrated  ;  and,  probably,  in  most  acute  abs- 
cesses, is  a  mixed  product,  containing  some  liquid  exudation,  a  fibri- 
nous substance,  and  corpuscles.  The  proper  elements  of  the  tissue  are 
separated  or  expanded  by  the  exudation,  or  by  the  lymph  produced 
amona-  them  ;  and  the  inflamed  part  derives  from  it  much  of  its  swelling, 
and  much  of  its  hardness  while  the  fibrinous  part  of  the  lymph  is  solid. 
Generally,  such  a  swelling  is  at  first,  comparatively,  ill-defined,  and  the 
natural  textures  not  softened  by  their  inflammatory  degeneration;  and 
if  it  be  near  the  skin,  the  visible  inflammatory  redness  very  gradually 
fades  out  at  its  borders,  where,  in  the  deeper  tissue,  we  may  behove,  the 
lymph  is  gradually  less  abundant.  But,  in  time,  the  swelling  usually 
becomes  more  defined  ;  the  inflammation,  as  it  were,  concentrates 
self,  and  appears  more  completely  circumscribed.    Now,  the  lymph,  m 

•  Soo  especially  Rokitansky:  Pathol.  Anat-  Bi  I  P-  210. 
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such  a  case,  may  be  absorbed,  or  raay  be  developed  so  as  to  form  a  long- 
continuing  thickening  and  induration  of  the  part  as  in  an  abortive 
boil ;  -but,  in  the  case  I  am  supposing,  it  is  transformed  into  pus  ;  its 
corpuscles  changing  their  characters  in  the  manner  already  described, 
and  a  portion,  perhaps,  of  its  previously  solidified  part  becoming  liquid. 
The  change  almost  always  begins  at  or  near  the  centre  of  the  lymph, 
where,  we  may  believe,  the  conditions  of  nutrition  are  most  impaired. 
It  may  extend  from  a  single  point,  or  from  many  which  subsequently 
coalesce.  In  either  case  the  central  collection  of  matter  remains  sur- 
rounded by  a  border  or  wall  of  indurated  tissue,  in  which  the  infiltrated 
lymph  is  not  transformed  into  pus,  but  rather  tends  to  be  more  highly 
organised.  This  border  or  peripheral  layer  of  lymph  now  forms  the 
wall,  as  it  is  called,  of  the  abscess,  and  the  finger  may  detect,  as  the 
best  sign  of  abscess,  a  soft  or  fluctuating  swelling  with  a  firm  or  hard 
border.  The  expressions  commonly  used  are,  that  the  suppurative  in- 
flammation has  taken  place  in  the  centre  of  the  swelling,  and  that  its 
effects  are  bounded  by  the  adhesive  inflammation :  it  might  be  said, 
with  the  same  meaning,  but  perhaps  more  clearly,  that,  of  a  certain 
quantity  of  lymph  produced  in  the  original  area  of  the  inflammation, 
the  central  portions  have  degenerated  into  pus,  and  the  peripheral  have 
been  maintained  or  more  highly  developed  into  tissue  :  and  probably, 
we  may  add  in  explanation,  the  difference  has  depended  on  the  degrees 
in  which  the  conditions  of  nutrition  have  been  interfered  with  in  the 
places  in  which  the  two  portions  have  been  seated.  In  the  central  parts 
of  an  inflammatory  swelling,  the  circulation,  if  not  wholly  arrested 
must  be  less  free  than  in  the  peripheral ;  the  blood,  moving  very  slowly 
or  stagnant,  must  lose  more  of  its  fitness  for  nutrition  ;  the  tissues 
themselves  are  more  remote  from  the  means  of  maintenance  by  imbibi- 
tion :  in  these  parts,  therefore,  degeneration,  if  not  death,  ensues,  both 
in  the  lymph,  and  in  the  tissues  in  which  it  is  infiltrated ;  while,  in  the 
peripheral  parts,  maintenance,  or  even  development  is  in  progress.1 
Now,  in  the  ordinary  course  of  such  an  abscess,  the  purulent  mat- 

1  Expressions  are  sometimes  used  which  imply  that  the  wall  of  the  abscess  is 
formed  by  an  adhesive  inflammation  following,  and  purposely  consequent  on,  the 
suppurative.  This  certainly  happens,  if  ever,  very  rarely:  it  only  seems  to  take 
place  when  suppuration  is  accompanied  by  extending  inflammation.  In  such  a  caso 
that  which  is  to-day  the  indurated  abscess  wall,  may,  to-morrow,  have  become  pus  ■ 
and  new  inflammatory  products,  formed  around  it  during  its  degeuoration  will  form 
then  the  boundary  of  the  enlarged  abscess.  It  may  be,  indeed,  that  the  lymph  situated 
at  the  centre  of  the  inflammatory  process  is,  naturally,  less  organlsahle  than  that  ,i 
the  periphery;  but  this  is  not  proved.  lt 
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ter  is  discharged.    (I  shall  speak  in  the  next  lecture  of  the  manner  in 
which  this  takes  place,  as  well  as  of  the  changes  that  ensue  in  the  tis- 
sues among  whose  proper  elements  the  inflammatory  lymph  is  infil- 
trated.)   On  the  interior  of  its  wall,  especially  if  its  course  have  been 
very  acute,  we  may  find  a  thin,  opaque,  yellowish-white  layer,  easily  to 
be  detached,  flaky,  or  grumous.    It  is  usually  formed  of  lymph-cells,  or 
pus-cells  imbedded  in  flakes  of  soft  fibrinous  substance.    It  has  been 
made  to  seem  more  important  than  it  is,  by  being  called  by  some  a  '  py- 
ogenic membrane,'  and  by  its  being  supposed  that  it  is  the  work  of  the 
cells  to  secrete  the  pus.     But  the  existence  of  such  a  layer  is  far  from 
constant  in  abscesses  ;  it  is  often  a  sign  of  the  imperfect  organisation  of 
the  abscess-wall;  its  materials  are  probably  oftener  detached  and  mingled 
with  the  pus  than  they  are  vascularised  ;  and  no  such  layer  is  found 
when  free  suppuration  continues  in  an  open  abscess.     A  more  normal 
course  is  observed  when  the  progress  of  suppuration  has  been  slower. 
In  this  case,  the  wall  of  the  abscess  becomes  more  highly  organised 
after  the  discharge  of  the  contents  ;  the  circulation  being  restored  in 
the  infiltrated  tissues  of  which  the  waU  is  formed,  the  lymph  is  devel- 
oped, or  at  least,  if  I  may  so  speak,  more  highly  vivified,  and  its  cells, 
or  new  ones  formed  next  to  the  abscess-cavity,  are  constructed  into 
grannlations,  and  are  supplied  with  bloodvessels,  like  those  on  the  sur- 
face of  a  healing  suppurating  wound.    Such  vessels  are  represented  in 
the  sketch  (Fig.  44). 


With,  or  soon  after,  the  evacuation  of  the  purulent  matter,  the  dis- 
ease on  which  the  abscess  depended  may  cease  :  and,  if  this  be  so,  the 
later  progress  of  a  case  is  a  process  of  healing  which  may,  m  every  es- 
sential character,  be  likened  to  the  healing  of  a  wound  by  granulation. 
There  is  the  same  gradual  development  of  the  lymph-cells,  or,  as  they 
inight  now  be  called,  the  granulation-cells  of  the  walls  of  he  abscess,-, 
fir^  of  the  deeper,  and  tLen  of  the  more  euperfical  cells.    The  same 
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contraction,  also,  attends  this  process,  and  serves  to  diminish  the  area 
of  the  cavity,  and  to  bring  its  walls  more  nearly  into  correspondence 
and  proximity  with  the  external  opening,  till,  coming  into  contact,  the 
opposite  surfaces  of  granulations  may  unite,  as  in  healing  by  secondary 
adhesion ;  or  till,  as  the  edges  of  the  opening  are  retracted  and  depressed, 
and  the  floor  of  the  abscess  is  raised,  they  are  brought  nearly  to  a  level, 
and  heal  as  a  single  granulating  surface. 

Such  an  abscess  as  I  have  described  is  often  called  acute  or  phleg- 
monous, in  contradistinction  from  those  collections  of  pus  which,  being 
formed  without  the  observed  signs  of  inflammation,  and  generally 
slowly,  are  named  cold  or  chronic  abscesses.  Observations  are  wanting, 
I  believe,  which  might  show  how  far  the  chronic  abscesses,  in  their 
early  condition,  differ  from  such  as  I  have  described ;  and,  especially, 
whether  there  be  first  a  circumscribed  infiltration  of  lymph,  of  which 
part  degenerates  and  the  rest  is  developed.  It  is  probable  the  pheno- 
mena are  essentially  the  same  ;  for  instances  of  all  possible  gradations 
between  the  two  forms  may  be  observed  ;  and,  in  the  complete  state  of 
the  chronic  abscess,  the  structures  are  not  widely  different  from  those 
of  the  acute.  The  abscess-wall  is  usually  firmer,  more  defined,  so  that 
it  can  often  be  dissected  entire  from  the  adjacent  parts,  and  has  its 
tissue  more  developed,  and  more  like  those  of  a  membranous  cyst :  the 
lining  is  generally  less  vascular,  smoother,  and  less  distinctly  granulated, 
the  contents  are  usually  thin  and  serous,  and  indicate  not  only  that  the 
material  of  which  they  are  composed  was  peculiarly  unapt  to  be  or- 
ganised, but  that,  even  after  its  transformation  into  pus,  further  de- 
generations ensued  in  it. 

The  diffuse  suppuration,  as  I  have  said,  may  be  exemplified  by 
phlegmonous  erysipelas,  or  any  acute  wide-spread  inflammation  of  con. 
uective  tissue.  Here,  with  well-marked  phenomena  of  inflammation, 
lymph  is  produced  through  a  wide  extent  of  the  subcutaneous  areolar 
tissue,  and,  from  first  to  last,  its  boundaries  are  ill  defined :  the  suppu- 
ration is,  indeed,  most  certain  and  complete  at  the  centre,  or  where  the 
inflammation  began ;  bat  it  may  be  nearly  co-extensive  with  the  diffu- 
sion of  the  lymph,  and  most  rarely  presents  a  well-defined  boundary- 
wall,  as  in  abscess.  The  lymph,  in  its  primary  character,  is  mixed  ; 
its  fibrinous  constituent  is  evident  in  the  coagulation  that  ensues  when 
it  is  let  out  (see  p.  240),  and,  usually,  in  the  abundant,  molecular  mat- 
ter m  the  pus.  The  lymph  is  even  more  distinctly  interstitial  than  in 
an  abscess;  the  tissue  is  thoroughly  infiltrated  with  it,  and  is  com 
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parativoly,  little  expanded :  and  when  suppuration  has  ensued,  and  we 
cut  into  the  inflamed  parts,  the  pus  of  ten  flows  out  slowly,  even  remains 
entangled  in  the  tissue.  The  same  condition  is  often  yet  more  plain  in 
the  purulent  infiltrations  of  such  organs  as  the  lungs  ;  their  tissues  are 
completely  soaked  with  pus.  The  infiltrated  tissues  themselves  are 
softened,  not  only  by  the  mixture  of  the  unorganised  inflammatory 
matter,  but  through  their  own  degeneration  ;  and,  very  generally, 
large  portions  of  them  perish,  and  are  found  as  sloughs  infiltrated  with 
pus. 

In  regard  to  their  structural  changes,  there  may  appear  little  differ- 
ence between  this  condition  and  that  of  acute  abscess,  except  in  the 
contrast  of  the  one  being  less,  the  other  more  circumscribed.  But  in 
regard  to  the  inflammatory  materials,  they  are,  probably,  in  the  phleg- 
monous erysipelas,  much  less  naturally  apt  for  organisation  than  in  the 
abscess.  The  central  suppuration  of  an  abscess,  while  the  lymph 
around  is  organising,  implies  that  the  degeneration  depends  much  on 
the  local  defect  of  the  conditions  of  nutrition  :  the  diffuse  suppuration 
seems  due,  in  a  larger  measure,  to  original  defect  of  the  lymph ;  and 
these  differences  correspond  with  those  of  the  constitutional  states  at- 
tending the  two  diseases. 

After  the  discharge  of  the  pus,  the  healing  of  the  diffuse  suppura- 
tion is,  in  all  essential  respects,  similar  to  that  of  the  abscess ;  but  the 
methods  of  discharge  are  much  more  diverse.    Sometimes,  after  exten- 
sive sloughing  of  the  skin,  wide-spread  suppurating  cavities  are  exposed, 
which  then  granulate  and  heal  like  wide-open  wounds ;  sometimes, 
numerous  isolated  suppurations  ensue,  whence  the  pus  is  discharged  as 
from  so  many  small  ill-defined  abscesses,  in  each  of  which  the  ordinary 
healing  occurs,  while  the  intermediate  parts  are  indurated  by  the  im- 
perfect organisation  of  the  lymph;  sometimes,  from  a  comparatively 
small  opening,  large  sloughs  are  discharged,  and  then  the  boundar.es 
of  the  subcutaneous  cavities  which  they  leave  granulate,  and  healing 
takes  place  as  by  secondary  adhesion. 

The  superficial  inflammatory  suppuration  is  such  as  we  observe  in 
gonorrhoea,  and  in  purulent  ophthalmia,  and  generally  in  the  mflam- 
Ltions  of  mucous  membranes.  Here,  the  lymph  is  least  apt  for  or- 
ganisation, partly  because  of  the  situation  in  which  it  is  produced  and 
partly  through  its  own  natural  condition  ;  for  though  i  is  formed,  » 
these  cases,  both  within  the  tissue  of  the  inflamed  memWe  as  well 
as  on  its  surface,  yet  the  amount  of  thickening,  or  other  structural 
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change  that  takes  place  is  slight,  if  we  compare  it  with  the  changes 
that,  in  the  same  duration  and  severity  of  inflammation,  would  ensue 
in  connective  tissue,  or  in  serous  membranes. 

I  have  already  spoken  of  the  changes  of  mucus  in  the  inflammatory 
process,  and  of  the  mixture  of  lymph  that  then  occurs.  The  lymph  is 
mostly  of  the  corpuscular  kind.  It  is,  indeed,  chiefly,  in  some  of  these 
cases  of  inflamed  mucous  membranes,  that  one  may  doubt  whether  it 
is  reasonable  to  speak  of  the  formation  of  lymph-cells  as  preceding  that 
of  pus  ;  for,  especially  in  the  more  acute  inflammations,  the  pus-cells 
seem  to  be  directly  derived  from  the  mucus-corpuscles.  And  this 
character  of  the  oells  is  often  retained,  eveu  after  the  product  of  the 
inflamed  membrane  has  regained,  to  the  naked  eye,  a  more  mucous  .ap- 
pearance ;  for  here  (unless  ulceration  of  the  membrane  have  ensued), 
the  process  of  recovery  from  inflammatory  suppuration  is  not  through 
such  healing  by  granulation,  as  in  the  former  cases,  but  by  a  gradual 
return  to  the  seoretion  of  a  more  normal  material  ;  and  in  this  recovery, 
the  proportion  of  corpuscles  which  possess  the  characters  of  pus-cells 
diminishes  by  degrees,  until  at  last  they  are  not  sufficient  to  give  a 
purulent  character  to  the  liquid. 

The  superficial  suppuration  from  inflamed  mucous  membranes  is 
closely  related  to  that  from  an  ulcerated  surface.  An  inflamed  mucous 
membrane  may  yield  purulent  matter,  even  though  it  remain  covered 
with  an  epithelium  ;  this  happens  in  gonorrhoea,  and  in  purulent  oph- 
thalmia ;  the  vascular  tissues  in  these  affections  have  epithelium  on 
them,  though  it  is  thin  and  immature,  and  is  reduced  to  a  condition 
analogous  to  that  of  the  thin  and  moist  glistening  epidermis  on  the 
inflamed  '  weeping  '  leg.  The  transition  from  this  state  to  the  suppura- 
tion from  an  ulcerated  surface  takes  place  when  the  epithelium  is  wholly 
removed  from  a  mucous  membrane.  This  constitutes  its  abrasion  or 
excoriation  ;  in  the  next  stage  the  surface  of  the  membrane  itself  is 
cast  off,  and  this  is  its  ulceration  or  erosion. 

Such  are  the  several  chief  methods  of  inflammatory  suppuration, 
and  the  relations  of  the  pus  to  other  products  of  the  disease.  In  all 
the  cases  a  point  of  contrast  between  pus  and  any  form  of  inflam- 
matory lymph  is  to  bo  found  in  its  complete  incapacity  for  organisa- 
tion. 

When  once  formed,  the  pus-cells,  if  they  are  retained  within  the 
tody,  have  no  course  but  to  degenerate  further;  it  is  characteristic  of 
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their  being  already  degenerate,  that  they  can  neither  increase  nor  de- 
velop themselves.  Various  corpuscles  found  in  pus,  besides  those  I  have 
already  mentioned,  may  find  their  interpretation  in  these  degenerations  ; 
for  the  pus-cells  are  prone  to  all  the  degenerations  that  I  described  as 
occurring  in  the  lymph-cells. 

They  may  wither,  as  in  the  scabbing  of  pustular  eruptions,  or  in 
long-retained  and  half-dried  strumous  abscesses. 

Or,  they  may  be  broken  up,  whether  before  or  after  passing  into  the 
fatty  degeneration,  which  is  one  of  their  most  common  changes,  and  in 
which  they  are  transformed  into  granule-cells.  It  is  this  breaking  up 
into  minute  particles,  which,  probably,  precedes  the  final  absorption 
of  pus. 

Or,  lastly,  both  the  cells  and  the  fluid  part  of  the  pus  may  alike 
yield  fatty  and  calcareous  matter,  and  this  may  either  remain  diffused 
in  fluid,  or  may  dry  into  a  firm  putty-  or  mortar-like  substance. 

It  is  to  such  degenerations  as  these,  in  various  degrees  and  com- 
binations, and  variously  modified  by  circumstances,  that  we  must 
ascribe  the  diverse  appearances  of  the  contents  of  chronic  abscesses,  and 
of  the  substances  that  remain  when  abscesses  close  without  complete 
final  discharge  of  their  contents.    In  such  abscesses  we  may  find  mix- 
tures of  pus-cells,  granule-cells,  and  molecular  matter,  diffused  in  more 
or  less  liquid ;  or  pus-cells,  half-dried,  shrivelled,  and  showing  traces  of 
their  divided  nuclei  ;  or,  all  the  cells  may  be  broken  up  and  their 
debris  may  be  found  mingled  with  minute  oily  particles,  which  appear 
in  such  cases  to  be  always  increasing  ;  or  with  these  may  be  abundant 
crystals  of  cholestearine ;  or,  such  crystals  may  predominate  over  all 
other  solid  contents.    In  yet  other  chronic  abscesses  (though,  still, 
without  our  being  able  to  tell  why  the  pus  should  degenerate  in  these 
rather  than  in  the  foregoing  methods)  we  find  molecules  of  carbonate 
and  phosphate  of  lime,  mixed  with  fat-molecules  and  crystals,  which 
are  diffused  in  an  opaque  white  fluid,  and  look  like  a  deposit  from  lime- 
water,  or  like  white  oil-paint ;  and  as  these  contents  dry  in  the  healing 
of  the  abscess,  so  are  formed  the  putty-  and  mortar-like  deposits,  and 
the  hard  concretions  such  as  are  found  in  the  substance  of  lymphatic 
glands,  in  the  kidney,  or  other  organs  that  have  been  the  seats  of  chronic 
abscesses. 

Time  and  patience  would  fail  in  an  attempt  to  describe  all  the  vane- 
tics  of  material  that  may  thus  issue  from  the  transformation  of  pus. 
What  I  have  enumerated  are  the  principal  or  typical  forms  with  which, 
I  believe,  nearly  all  others  may  be  classed;  though  not  without,  con- 
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sicleration  of  the  various  substances  that  may  be  accidentally  mixed  with 
the  pus :  as  blood,  debris  of  tissues,  etc. 

In  conclusion  of  this  part  of  the  subject— of  this  biography  of  in- 
flammatory lymph— a  few  words  must  be  added  respecting  the  degene- 
rations and  diseases  which  may  occur  after  it  is  completely  organised. 
The  degenerations  to  which  I  have  now  so  often  referred,  may  be 
observed  in  fully-formed  adhesions,  or  in  the  corresponding  organised 
tissues  in  the  substance  of  organs. 

Of  the  wasting  of  adhesions  we  often  see  instances  in  the  pericardium, 
where  films  of  false  membrane  are  attached  to  one  layer  of  the  mem- 
brane, while  the  opposed  portion  of  the  other  layer  is  only  thickened 
and  opaque.  A  more  remarkable  instance  is  presented  in  a  case  by 
Bichat,  in  which  a  man  made  twelve  or  fifteen  attempts  at  suicide,  at 
distant  periods,  by  stabbing  his  abdomen.  In  the  situations  of  the  more 
recent  wounds,  the  intestines  adhered  to  the  walls  of  the  abdomen ;  in 
those  of  the  older  wounds,  the  older  adhesions  were  reduced  to  narrow 
bands,  or  were  divided  and  hung  in  shreds. 

To  similar  wasting  atrophy  we  may  refer  the  extreme  thinning  and 
perforation  of  false  membranes,  by  which,  as  Virchow 1  has  well 
described,  they  become  fenestrated  like  wasted  omentum. 

Of  fatty  degeneration  I  have  seen  no  good  examples  in  adhesions  or 
similar  inflammatory  products,  but  of  calcareous  degenerations,  or  of 
such  as  present  a  combination  of  fatty  and  earthy  matter,  museums 
present  abundant  specimens.  Among  these  are  most  of  the  plates  of 
bone-like  substances  imbedded  in  adhesions  of  the  pleura,  in  thickened 
and  opaque  portions  of  the  cardiac  pericardium,  in  the  tunica  vaginalis 
in  old  hydroceles,  in  the  thickened  and  nodulated  capsule  of  the  spleen, 
in  the  similarly  altered  mitral  and  aortic  valves.  So,  too,  many  of  the 
so-called  ossifications  of  muscles  and  ligaments  are  examples  of  calca- 
reous degeneration  of  fibrous  tissue,  formed  in  consequence  of  inflam- 
mation of  these  parts,  and  imbedded  in  masses  of  fibrous-looking  bands, 
within  their  substance.  In  some  of  these  cases,  indeed,  there  may  be 
an  approximation  to  the  characters  of  true  bone  (p.  73)  ;  but  in  others 
the  earthy  matter  is  deposited  in  an  amorphous  form,  and  seems  to  take 
the  place  of  the  former  substance,  as  if,  according  to  Rokitansky,  it  were 
a  residue  of  the  transformation  of  the  more  organised  tissue,  whose 
soluble  parts  have  been,  after  decomposition,  absorbed.2 

1  Wnrzhurg.  Vcrhandlungm,  V>.  i.  p.  241. 

2  Numerous  specimens  of  the  calcareous  degeneration  of  adhesions  are  in  the 
College  Museum ;  e.g.  Nos.  103,  1493,  1494,  lol6,  etc. 
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Pigmental  degeneratioa  of  adhesions  may  be  seen  sometimes  in 
those  of  the  pleura,  in  -which  black  spots  appear  like  the  pigment- 
marks  of  the  lungs  and  bronchial  glands.1  Adhesions  of  the  iris,  also, 
may  become  quite  black,  by  the  formation  of  pigment  like  that  of  the 
uvea. 

Lastly,  it  must  be  counted  among  the  signs  of  its  attainment  of 
complete  membership  in  the  economy,  that  the  organised  product  of 
inflammation  is  liable  to  the  same  diseases  as  the  parts  among  which  it 
is  placed ;  that  it  reacts,  like  them,  under  irritation  ;  is,  like  them, 
affected  by  morbid  materials  conveyed  to  it  in  the  blood;  and,  like 
them,  may  be  the  seat  of  growth  of  new  and  morbid  organisms.  No 
more  complete  proof  of  correspondence  with  the  rest  of  the  body  could 
be  afforded  than  this  fact  presents  ;  for  it  shows  that  a  morbid  mate- 
rial in  the  blood,  minute  as  is  the  test  which  it  applies,  finds  in  the  pro- 
duct of  inflammation  the  same  qualities  as  in  the  older  tissue  to  which 
it  has  peculiar  affinity. 

The  subject,  however,  of  the  diseases  to  which  these  substances, 
themselves  the  products  of  disease,  are  liable,  has  been  little  studied. 
I  can  only  enumerate  the  chief  of  them. 

Lymph,  while  it  is  being  highly  organised,  is  often  the  seat  of  haem- 
orrhage ;  its  delicate  new-formed  vessels  bursting,  under  some  external 
violence,  or  some  increased  interior  pressure,  and  shedding  blood.  Such 
are  most  of  the  instances  of  hemorrhagic  pericarditis,  and  other  hemor- 
rhages into  inflamed  serous  sacs. 

Even  more  frequently,  the  lymph,  when  organised,  becomes  itself 
the  seat  of  fresfi  inflammation.  Thus,  in  the  serous  membranes,  we 
may  find  adhesions,  in  the  substance  or  interstices  of  which  recent 
lymph  or  pus  is  formed ;  *  or,  in  other  cases,  adhesions,  or  the  thicken- 
ings and  opacities  of  parts,  become  highly  vascular  and  swollen.  It  is, 
indeed  very  probable  that,  in  many  of  the  instances  of  the  recurring  in- 
flammations that  we  watch  in  joints,  or  bones,  or  other  parts  the  seat 
of  the  disease  is,  after  the  first  attack,  as  much  in  the  organised  product 
of  the  former  disease  as  in  the  original  tissue. 

I  suppose,  also,  that  to  such  inflammations  of  organised  inflamma- 
tory products,  we  may  ascribe  many  of  the  occasional  aggravations  of 

;  f  "  V6!"  btfc^l-,,  The  specif  has  so.no  historic 
«  As  in  No.  1512  in  tl  oU    g  ^  ^  ^  dm    b  g 

interest.    It  is  one  of  those  by  Wind  ,  *  «  fheumatism  and  disease  of  the 

David  Dundas,  to   the  connection  between  acute  sneuma 

heart. 
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chronic  inflammations  in  organs ;  the  renewed  pains  and  swellings  of 
stiff  joints,  of  syphilitic  nodes,  and  the  like;  which  are  so  apt  to  occur 
on  exposure  to  cold,  or  in  any  otherwise  trivial  disturbances  of  the 
economy.  In  such  cases  we  may  believe  that  the  former  seat  of  disease 
becomes  more  inflamed,  and  that  with  it  are  involved  the  organised 
products  of  its  previous  inflammations.  And  in  such  cases  there  are, 
perhaps,  none  of  the  effects  of  inflammation  which  may  not  ensue  in  the 
newly-organised  parts  :  evidently,  they  may  be  softened,  or  thickened 
and  indurated,  and  made  more  firmly  adherent ;  or  they  may  be  in- 
volved in  ulceration,  or  may  slough  with  the  older  tissues  among  which 
they  are  placed. 

Sometimes  one  sees  cases  in  which  abscesses  form  in  or  about  the 
residues  of  former  inflammations,  and  for  such  cases  I  have  proposed 
the  name  'residual  abscesses.' 1  They  are  mostly  formed  where  pus, 
produced  long  previously,  has  been  wholly  or  in  part  retained  and 
become  dry,  or  in  some  form  '  obsolete.'  But  some,  it  is  probable,  are 
formed  in  the  thickenings,  adhesions,  or  other  lowly  organised  products 
of  inflammation  long  past.  Suppuration  among  the  products  of  a 
former  inflammation  is  characterised  by  the  discharge  of  thick,  caseous, 
and  calcareous  matter,  the  residues  of  the  earlier  inflammatory  forma- 
tions. When  they  form  in  the  seats  of  past  necrosis,  pain  and  constitu- 
tional disturbance,  such  as  are  attendant  on  acute  abscesses,  may  be 
experienced,  but  more  frequently  they  form  slowly  without  pain,  or 
fever,  or  any  other  distress.  In  these  cases  it  may  be  difficult  to 
diagnose  them  from  bursse,  or  fatty  or  fibro-cellular  tumours.  The  his- 
tory, however,  of  a  swelling,  not  unlike  an  abscess,  appearing  in  a  part 
that  has  long  previously  been  the  seat  of  inflammation,  especially  if  it 
appears  or  greatly  increases  soon  after  anything  has  impaired  the  gene- 
ral health,  may  help  to  distinguish  them. 

Lastly,  the  products  of  inflammation  may  be  the  seats  of  the 
morbid  deposits  of  specific  diseases.  In  their  rudimental  state  they  may 
incorporate  the  specific  virus  of  inoculable  diseases ;  such  as  primary 
syphilis,  variola,  and  the  rest,  and,  when  fully  organised,  they  may  be 
the  seat  of  cancer  and  tubercle. 


1  See  an  essay  on  this  subject  Ly  the  author,  with  illustrative  cases,  in  St. 
Bartholomew's  Hospital  Reports,  v.  p.  73,  18G9. 
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LECTURE  XVII. 

CHANGES  PRODUCED  BY  INFLAMMATION  IN  THE  TISSUES  OF  THE 

AFFECTED  PART. 

The  account  of  the  results  of  inflammation  in  the  tissues  of  the  part 
in  which  it  has  its  seat,  will  include  the  chief  among  those  destructive 
processes  (p.  240)  which  form  a  part  of  the  inflammatory  changes  of 
the  nutritive  process.  The  effects  of  inflammation  are  always  injurious, 
if  not  destructive,  to  the  proper  tissues  of  the  part  in  which  it  is  seated. 
All  the  changes  I  shall  have  to  describe  are  characteristic  of  defect  of 
the  normal  nutrition  in  the  parts  :  they  are  examples  either  of  local 
death,  or  of  some  of  the  varieties  of  degeneration,  modified  and  pecu- 
liarly accelerated  by  the  circumstances  in  which  they  occur.  The  de- 
generations are  observed  most  evidently  in  the  processes  of  softening 
and  absorption  of  inflamed  parts.  These  I  shall,  first,  endeavour  to 
illustrate  ;  and  then,  after  some  account  of  the  minute  changes  that 
are  associated  with  them,  I  will  describe  the  process  of  ulceration  ;  re- 
serving for  another  lecture  the  account  of  the  death  of  parts  that  may 
occur  in  inflammation. 

Softening  of  inflamed  parts.— One  of  the  most  common  destructive 
changes  induced  by  inflammation  in  an  organ  is  a  more  or  less  speedy 
softening  of  its  substance  ;  and  this  is  due  not  only  to  infiltration  of 
the  part  with  fluid,  but  to  a  proper  loss  of  consistency,  a  change  ap- 
proaching to  liquefaction,  or  to  disintegration,  of  which,  indeed,  it  is 
often  the  first  stage.  Of  such  softening,  some  of  the  best  examples  are 
in  the  true  inflammatory  softening  of  the  brain  and  spinal  cord,  in 
which  the  softened  part  is  usually  found  to  consist  of  broken-up  nerve 
substance,  together  with  more  or  less  abundant  granular  products  of  in- 
flammation. Such  softening  also  may  be  found  in  the  lungs :  the  pe- 
culiar brittleness  and  rottenness  of  texture,  which  exist  with  the  other 
characters  of  hepatisation,  are  evidently  due  to  changes  m  the  proper 
tissue,  more  than  to  incorporation  of  the  products  of  inflammation. 
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In  staphyloma  of  the  cornea,  similar  softening  ensues  in  connection 
with  the  opacity  and  other  changes  of  appearance.  But,  perhaps,  the 
most  striking  instance  of  softening  in  inflammation  is  to  be  found  in 
bones.  One  may  generally  notice  that  an  acutely  inflamed  bone  is 
soft,  so  that  a  knife  will  easily  penetrate  it.  Thus  it  may  be  found  in 
the  phalanges  of  the  fingers,  and  in  the  bones  of  the  carpus  and  tarsus, 
when  they  partake  in  deep-seated  inflammation,  and  thus,  sometimes, 
in  the  neighbourhood  of  diseased  joints.  The  change  depends  partly 
on  an  absorption  of  the  earthy  matter  of  the  bone,  this  constituent 
being  removed  more  quickly,  and  in  greater  proportion,  than  the  animal 
matter  ;  but  the  entire  material  of  the  bone  is  softened.  In  inflamma- 
tion and  caries  of  bone,  in  addition 
to  the  softening  caused  by  the  re- 
moval of  the  earthy  matter,  there 
is  also  a  considerable  widening  of 
the  Haversian  canals,  lacunae,  and 
canaliculi,  so  that  many  of  them 
disappear,  owing  to  numerous 
spaces  and  canals  being  thrown  to- 
gether.1 The  enlarged  Haversian 
canals  present  the  appearance  of 
medullary  spaces,  and  are  filled 
with  a  soft  rapidly  growing  tissue, 
not  unlike  that  of  granulations.2 

The  softening  of  bones  may  per- 
mit peculiar  subsequent  changes, 
especially  their  swelling  and  ex- 
pansion. Thus,  in  a  remarkable 
case  communicated  by  Mr.  Arnott 
to  Mr.  Stanley,  after  excision  of  the 
•bones  of  an  elbow-joint,  inflammation  ensued  in  the  shaft  of  the 

Fig.  45.  a,  The  inflamed  humerus.  The  swelling  of  its  lower  part  is  shown  by 
contrast  with  that  of  the  corresponding  part  of  the  healthy  humerus  b.  The  separation 
of  laminae  is  shown  in  c  :  all  the  figures  are  reduced  one-half.  From  Mr.  Stanley's 
Illustrations,  PI.  i.  Figs.  4,  5,  6. 


1  See  for  a  more  detailed  description  of  the  process,  Goodsir,  Anat.  and  Path.  Obs. 
1846;  Monthly  Medical  Journal,  Feb.  1850;  and  Anatomical  Memoirs,  Edinburgh' 
1 808  ;  V.  Bibra,  in  Liobig  and  Wohler's  Annalen,  vol.  lvii. ;  and.  in  conjunction  with 
Geist,  in  Die  Krankhciten  dcr  Arhciter  in  den  Phosphor  zundJiolafalmkcn-  Virchow 
Gellular  Vathologie,  lecture  xviii. ;  Barwell,  Diseases  of  Joints. 

2  R.  Volkmann  in  Billroth  und  von  Fitha's  Ilandbuch,  B.  ii.  Ab.  ii.  255 
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humerus,  aud  after  four  months  the  patient  died.  The  end  of  the 
humerus  was  red,  and  swollen,  with  expansion  or  separation  of  the 
layers  of  its  walls  (Fig.  45).  And  the  case  showed  well  the  coinci- 
dence of  absorption  and  of  enlargement  by  expansion  ;  for  though  the 
inflamed  humerus  was  thus  enlarged,  and  contained  more  blood  than 
the  healthy  one,  '  yet  it  was  found  not  to  weigh  so  much  by  half.' 

Similar  expansions  of  bone,  with  all  the  characters  of  inflam- 
mation, and  such  as  could  not  have  happened  without  previous 
softening  of  the  tissues,  form  part  of  the  many  swollen  and  enlarged 

bones  which  are  common  in  all  museums.1 
Doubtless,  in  many  of  these  cases,  the  disease 
has  been  of  very  slow  progress,  and  the  separa- 
tion of  the  several  layers  of  the  compact  bone, 
which  the  specimens  display,  must  be  ascribed 
to  their  gradually  altered  form,  as  they  have 
grown  about  the  enlarging  bloodvessels  and 
interlaminar  inflammatory  materials.  But  in 
other  cases  the  expansion  has  in  all  proba- 
bility been  more  rapid,  the  softened  bone  yield- 
ing and  extending,  as  the  naturally  softer 
tissues  do,  in  an  inflammatory  swelling. 

The  characters  of  a  bone  thus  expanded 
are  easily  discerned.  Its  substance  may  be 
irregularly  cancellous  or  porous ;  but  the 
most  striking  change  is  a  more  or  less  exten- 
sive and  wide  separation  of  the  concentric 
laminae  of  the  walls  of  the  bone,  so  that,  as  in 
the  section  of  this  femur  (Fig.  46),  the  longi- 
tudinal section  of  the  enlarged  wall  appears 
composed  of  two  or  more  layers  of  compact 
tissue,  with  a  widely  cancellous  tissue  be- 
tween them :  and  these  layers  may  sometimes 
be  traced  into  continuity  with  those  forming  the  healthy  portion  of  the 
wall  Usually,  the  separated  layers  are  carried  outwards,  and  the  bone 
appears  outwardly  enlarged  ;  but  sometimes  the  inner  layers  of  the 

the   Museum  at  St.  Bartholomew's,  Series  i. 


Fig.  46. 


Fig.  46 
No.  94. 


From  a  specimen  in 


■  In  the  College  Museum,  Nos.  593,  to  600,  and  8086  to  8094;  and  in  the  Museum 
of  St.  Bartholomew's,  Series  i.  Nos.  56,  94,  138,  196,  197,  1.98,  etc. 
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wall  are  pressed  inwards  and  encroach  upon  the  medullary  tissue.  In 
the  first  periods  of  the  disease,  the  cancellous  tissue  between  the  sepa- 
rated layers  of  the  wall  has  wide  spaces,  which  are  usually  filled  with 
a  blood  coloured  medulla  :  but  this  tissue,  like  the  often  coincident 
external  formations  of  new  bone,  appears  to  have  a  tendency  to  become 
solid  and  hard ;  and  its  fibrils  and  lamina?  may  thicken  till  they 
coalesce  into  a  compact  ivory-like  substance,  harder  than  the  healthy 
bone. 

Again,  for  examples  of  softening  in  inflammation,  I  may  adduce  the 
softening  of  ligaments,  such  as  permits  that  great  yielding  of  them 
which  we  almost  always  see  in  cases  of  severely  inflamed  joints.  This 
is  not  from  mere  defective  nutrition  ;  for  it  does  not  happen  in  the  same 
form,  or  time,  or  measure,  in  cases  of  paralysis  or  paraplegia  engen- 
dering extreme  emaciation.  Neither  is  it  from  the  soaking  of  the  liga- 
ments with  the  fluid  products  of  the  inflammation  ;  for  it  does  not 
happen  in  the  abundant  effusions  of  the  slighter  inflammations  of  the 
joints  ;  and  when  ligaments  are  long  macerated  in  water  they  yet  re- 
tain nearly  all  their  inextensibility.  It  appears  to  be  a  peculiar 
softening,  or  diminished  cohesion  of  the  proper  tissue  of  the  ligaments  ; 
the  result  of  a  degeneration  combined  with  infiltration  of  inflammatory 
products. 

We  may  see  such  changes  in  the  ligaments  of  all  joints  ;  in  the  hip, 
in  the  cases  of  spontaneous  dislocation  occasionally  seen,  independent 
of  suppuration  or  ulceration  of  the  parts  belonging  to  the  joint ;  in  the 
wrist,  when  the  ulna  after  disease  becomes  so  prominent ;  in  the  spine, 
especially  in  the  ligaments  of  the  atlas  and  axis.  But  we  see  the  effects 
of  this  softening  best  in  diseased  knee-joints  and  elbow-joints  ;  and  in 
all  these  cases  we  may  often  observe  an  interesting  later  change  when 
the  inflammation  passes  by.  The  ligaments,  softened  during  the  in- 
flammation, yield  to  the  weight  of  the  distal  and  unsupported  part  of 
the  limb,  or  possibly,  sometimes,  to  a  muscular  force,  and  the  joint  is 
distorted.  Then,  if  the  inflammation  subsides,  and  the  normal  method 
of  nutrition  in  the  joint  is  restored,  the  elongated  ligaments  recover 
their  toughness,  or  are  even  indurated  by  the  organisation  or  contrac- 
tion of  the  inflammatory  products  within  them.  But  they  do  not 
recover  their  due  position  ;  and  thus  the  joinfis  stiffened  in  the  distor- 
tion to  which  its  ligaments  had  yielded  in  the  former  period  of 
inflammation.  In  the  crowds  of  stiff,  distorted,  and  yet  not  immovably 
fixed,  joints,  that  one  sees  as  the  consequences  of  inflammation,  these 
changes  must  generally  have  happened  to  the  ligaments  :  first  soften- 
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ing  and  yielding ;  tlien  recovery,  with  induration,- and  perhaps  some 
contraction,  due  to  their  atrophy  and  the  organisation  of  the  inflamma- 
tory material.  The  cases  are  aggravated  by  similar  changes  in  the 
adjacent  parts ;  for  the  stiffness  of  such  joints  is  not  due  to  the  liga- 
ments alone  ;  all  the  subcutaneous  tissues  are  apt  to  be  adherent  and 
indurated. 

Absorption  of  inflamed  parts. — The  absorption  of  the  affected  tissues 
is  another  example  of  the  destructive  changes  ensuing  in  the  inflam- 
matory process.  Like  the  degenerations  which,  probably,  always  precede 
it,  it  is,  in  many  inflammatory  conditions,  a  peculiarly  rapid  event ;  and 
it  may  affect,  at  once,  the  proper  elements  of  a  part,  its  bloodvessels, 
and  the  inflammatory  products  that  may  have  been  previously  formed 
among  them. 

I  shall  refer  here  only  to  that  which  has  been  called  interstitial 
absorption  ;  to  the  removal  of  parts  from  within  the  very  substance  of 
the  tissues,  as  distinguished  from  the  removal  by  the  ejection  of  parti- 
cles from  the  surface,  of  which  I  shall  afterwards  speak  as  occurring  in 
ulceration. 

Interstitial  absorption  of  inflamed  parts  is  seen  very  well  in  inflamed 

bones.  The  head  of  a  bone  may  be  scarcely 
enlarged,  while  its  interior  is  hollowed  out 
by  an  abscess  ;  what  remains  of  the  bone 
may  be  indurated,  as  by  slight  and  tardy 
inflammation,  but  so  much  of  the  bone  as 
was,  where  now  the  abscess  is,  must  have 
been  inflamed  and  absorbed.  The  changes 
are  well  shown  in  the  instance  of  abscess  in 
the  lower  end  of  the  tibia  which  is  here 
drawn  (Fig.  47). 1  Here,  too,  the  evidence 
of  absorption  is  completed  by  the  similar 
excavations  formed  in  bones  within  which 
cysts  and  tumours  grow  ;  for  in  these  cases 
no  other  removal  than  by  absorption  seems 
possible. 

To    similar    absorption    of  inflamed 
tissue  we  may  refer  the  wasting  that  we 
noticed  in  the  heads  of  bones  that  have  been 
Fig.  47.  the  seat  of  chronic  rheumatism.    The  best 


«  Museum  of  St.  linrtholomcw's.  Series  i.  No.  82. 
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examples  of  this  are  in  the  head  and  neck  of  the  femur  ;  and  the  retention 
of  the  compact  layer  of  bone,  covering-in  the  wasted  cancellous  tissue 
of  the  shortened  neck  and  flattened  head,  is  characteristic  of  intersti- 
al  absorption,  as  distinguished  from  ulceration,  by  which  the  cancellous 
tissue  is  commonly  exposed.  In  these  cases  of  chronic  inflammation  of 
the  bones,  we  may  notice,  also,  an  appearance  of  degeneration  that 
precedes  a  peculiar  mode  of  absorption  or  of  ulceration.  While  the 
articular  cartilages  are  passing  through  the  stages  of  fibrous  degenera- 
tion, and  are  being  gradually  removed,  the  subjacent  bone  is  assuming 
the  peculiar  hardness  which  has  been  termed  ' eburnation,'  or  'por- 
cellaneous '  change.  Now  this 
change  is  effected  by  the  formation 
of  very  imperfect  bone ;  of  bone 
that  has  no  well-formed  corpuscles  ; 
and  it  resembles  the  result  of  mere 
calcareous  degeneration  rather  than 
a  genuine  ossifying  induration. 
And  its  character  as  a  degeneration 
is  f  urther  declared  in  this — that  it 
is  prone  to  destructive  perforating 
ulceration,  which  often  gives  a 
peculiar  worm-eaten  appearance  to 
the  bones  thus  diseased.1 

With  these  changes  in  rheu- 
matic bones  we  may  also  cite,  as 
instances  of  absorption  during  slow 
inflammation,  the  changes  which 
Mr.  Gulliver2  first  described  as  apt 
to  ensue  after  injuries  about  the 
trochanter  of  the  femur  (Fig.  48). 
In  such  cases,  without  any  appear- 
ance of  ulcerative  destruction,  the  head  and  neck  of  the  femur  may 

1  Hein  (Virchow's  Archiv,  B.  xiii.  p.  i8>  1858)  states  that  the  worm-eaten  apertures 
are  occupied  m  the  recent  .state  with  villous-like  processes  of  the  degenerate  fibro- 
cartilage  A  change,  which  appears  to  correspond  with  the  eburnation  of  bone  is 
described  by  Mr.  Tomes  as  occurring  in  a  part  of  a  tooth  which  lies  beneath  a  carious 
cavity.  In  both  cases  the  induration  might  suggest  that  it  is  calculated  to  retard  the 
progress  of  the  disease,  but  we  hare  no  evidence  that  it  does  this  in  an  effect \Z 
manner;  and  ,n  the  case  of  the  bones  there  is  every  appearance  that  the  destriltl 
is  most  rapid  where  there  is  most  induration.  destruction 

2  Edinburgh  Med,  and  Surg.  Journal,  46.    His  illustration  of  a  well  mnvl-^ 
>b  here  coped.    The  change  is  illustrated  in  No.  3312  in  the  College  Mus^n 
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Fig.  48. 
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waste  by  absorption,  the  neck  becoming  shortened  and  the  bead 
assuming  a  peculiar  conical  form.  We  might  regard  these  effects  as 
simple  atrophy,  if  it  were  not  that  they  are  like  the  effects  of  the  more 
manifest  inflammation  in  the  rheumatic  cases,  and  that  the  existence  of 
inflammation  during  life  is  often  declared  by  the  abiding  pain  and 
other  symptoms  following  the  injury. 

Again,  other  examples  of  the  absorption  of  inflamed  parts,  or  of 
parts  that  have  been  inflamed,  are  presented  in  the  wasting  of  glands 
after  inflammation  ;  as  in  cirrhosis  of  the  liver,  in  some  forms  of  gran- 
ular degenerations  of  the  kidney,  in  the  indurated  and  contracted  lung 
after  pneumonia. 

No  doubt,  in  these  cases,  the  reduction  of  the  organ  depends,  in-a 
measure,  on  the  contraction  of  the  diffused  inflammatory  product,  as  it 
organises  ;  but  in  many  cases  the  quantity  of  new  tissue  is  extremely 
small  (it  is  so  in  the  shrivelled  granular  kidney  and  in  the  wasted 
bone)  ;  and,  in  all  the  cases,  we  may  well  doubt  whether  the  contrac- 
tion of  organising  inflammatory  products  would  produce  such  exten- 
sive and  uniform  absorption  of  the  proper  substance  of  an  organ,  if 
there  were  not  a  previous  condition  favouring  the  absorption.  The 
explanation  of  these  cases  is,  that  as,  in  the  early  periods  of  the  inflam- 
mation, the  softening  and  the  degeneration  of  the  inflamed  tissues  coin- 
cide with  the  formation  of  these  products  ;  so,  as  the  inflammation  sub- 
sides, and  subsequently,  the  absorption  of  the  degenerated  tissues  coin- 
cides with  their  full  organisation  and  contraction.  And  it  is  most 
probable  that  these  events  are  independent  though  concurrent  ;  and 
that  each  occurs  as  of  itself,  not  as  the  cause  or  consequence  of  the 
others. 

To  all  tbese  cases  must  be  added  the  fact  of  the  absorption  of  the 
bloodvessels,  and  other  accessory  apparatus,  of  the  inflamed  tissues. 
Tbe  absorption  of  the  vessels  themselves  must  coincide  with  that  of  the 
tissues.  What  a  problem  is  here  !  These,  that  had  once  been  the  aids 
to  maintaining  life,  that  had  been  adjusted  to  its  energy  and  fashion, 
now,  as  it  fails,  are  removed  in  adaptation  to  its  failure.  How  can 
this  be  ?  We  can  only  guess  that  its  method  is  just  the  reverse  of 
the  method  of  formation  ;  that,  as  in  growth  the  bloodvessels  and  lym- 
phatics follow  in  the  course  of  evolution  of  the  growing  parts,  opening 
and  extending  into  each  new  part  as  it  forms,  so,  in  decrease,  they  fol- 
low, and  closing  in  harmoniously  with  the  general  involution,  mingle 
their  degenerate  materials  with  those  of  the  tissue,  and  are  absorbed 
by  the  nearest  remaining  streams  of  blood. 
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Once  more  ;  not  only  the  original  elements  of  the  tissue  may  be  ab- 
sorbed, but,  even  more  rapidly,  the  new-formed  products  of  inflamma- 
tion. We  have  the  best  examples  of  this,  as  well  as,  indeed,  of  many 
of  the  facts  which  I  have  been  mentioning,  in  the  spontaneous  opening 
of  a  common  abscess  ;  which,  though  it  be  so  common  a  thing,  I  will 
venture  to  describe  here. 

Let  us  suppose  the  case  of  an  abscess  formed  in  the  subcutaneous 
tissue  ;  of  such  an  one  as  I  described  some  pages  back,  and  may  illus- 
trate by  this  sketch  of  an  imaginary  section  through  its  cavity  and  the 
superjacent  skin  (Fig.  49) .     It  has  had  its  origin  in  small  collections 


Fig.  49. 


of  pus,  produced  originally  in  distinct  areas,  which  collections  subse- 
quently run  together  so  as  to  form  a  hard,  circumscribed,  and  more  or 
less  globular,  inflamed  mass.  The  pus  is  collected  in  the  central  parts 
of  the  abscess:  while  the  peripheral  part  acquires  more  abundant 
bloodvessels,  assumes  the  character  of  a  granulation-layer  on  its  surface 
and  forms  the  proper  wall  of  the  abscess. 

The  pus  of  such  an  abscess  as  this  will  contain,  probably,  besides 
its  proper  constituents,  some  of  the  disentegrated  tissue  of  the  part  in 
which  it  has  its  seat.  In  the  pus  of  abscesses,  we  often  find  abundant 
molecular,  fatty,  and  granular  matter,  a  part  of  which  may  be  the  debris 
of  the  broken-down  pus-cells,  which  not  uufrequently  undergo  fatty 
degeneration,  but  a  part  is  apparently  derived  from  degenerating 
changes  in  the  tissue  itself.  For  though  some  of  the  circumscribed 
portion  of  tissue,  in  which  such  an  abscess  has  its  seat,  may  be 
absorbed,  the  rest  is  probably  disintegrated  and  mingled  more  or  less 
with  the  pus. 
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The  abscess  thus  formed  has  a  natural  tendency  to  open,  unless  all 
the  inflammation  in  which  it  had  its  origin  subsides.  Inflammation 
appears  to  be  not  only  conducive,  but  essential,  to  the  spontaneous 
opening  of  abscesses ;  for,  where  it  is  absent,  the  matter  of  chronic 
abscesses  will  remain,  like  the  contents  of  any  cyst,  quiet  for  weeks,  or 
months,  or  years  ;  and  when  in  chronic  abscesses,  or  in  cysts,  inflam- 
mation ensues  through  the  whole  thickness  of  their  coverings,  it  is 
usually  certain  that  their  opening  is  near  at  hand.  This  difference 
between  acute  and  chronic  abscesses  makes  it  very  doubtful  whether 
the  inflammation  of  the  coverings  of  an  abscess  can  be  ascribed  to  any 
local  influence  of  the  pus.  But  to  whatever  it  may  be  ascribed,  we 
may  refer  to  this  inflammation,  and  to  the  degenerative  changes  that 
accompany  it,  the  comparatively  quick  absorption  of  the  integuments 
and  of  the  infiltrated  inflammatory  products,  over  the  collection  of  pus : 
and  thus  the  fact,  however  we  may  account  for  it,  that  the  integuments 
are  more  prone  to  inflammation  and  more  actively  engaged  in  it,  than 
the  other  tissues  about  an  abscess  are,  may  be  used  to  explain  the  pro- 
gress of  matter  towards  the  surface.  Possibly  (though  this,  I  think, 
is  much  less  probable)  the  tissues  and  the  inflammatory  products 
between  an  abscess  and  the  surface  may,  after  the  degeneration  which 
accompanies  the  inflammation,  be  disintegrated,  and  may  mingle  their 
molecules  with  the  purulent  contents  of  the  abscess.  But,  in  favour  of 
the  belief  that  they  are  absorbed,  we  have  the  evidence  of  analogy ; 
for  just  the  same  thinning  and  removal  of  integuments  takes  place 
when  they  inflame  over  a  chronic  abscess  with  a  thick  impenetrable 
cyst,  or  over  an  encysted  or  even  a  solid  tumour.  In  these  cases,  absorp- 
tion alone  is  possible  ;  and  the  cases  are  so  similar  to  the  ordinary 
progress  of  abscesses,  that  I  think  we  may  assign  all  the  changes  of  the 
integuments  over  these  to  the  same  interstitial  absorption  much 
hastened  in  inflammation. 

During,  or  preparatory  to  their  absorption,  the  integuments  over 
an  abscess  become  softer  and  more  yielding.  The  change,  of  which 
the  detection  is  often  an  indication  of  suppuration  long  before  fluctua- 
tion can  be  felt,  is  due  to  such  softening  as  I  have  described  in  de- 
generating inflamed  parts.  It  takes  place  especially  in  the  portion  of 
the  integuments  over  the  middle,  or  over  the  most  dependent  pai-t,  of 
the  abscess  ;  and  this  most  softened  portion,  yielding  most  to  the 
pressure  of  the  pus,  becomes  prominent  beyond  the  parts  around  it, 
and  points.  Mr.  Hunter  refers  to  this  as  '  the  relaxing  or  elongating 
process.'     He  says :  '  Besides  these  two  modes  of  removing  whole 
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parts,  acting  singly  or  together  [that  is,  besides  the  interstitial  and 
the  progressive  absorption],  there  is  an  operation  totally  distinct  from 
either,  and  this  is  a  relaxing  and  elongating  process  carried  on  between 
the  abscess  and  the  skin,  and  at  those  parts  only  where  the  matter 
begins  to  point.  It  is  possible  that  this  relaxing,  elongating,  or 
weakening  process,  may  arise  in  some  degree  from  the  absorption  of 
the  interior  parts  ;  bnt  there  is  certainly  something  more,  for  the  skin 
that  covers  an  abscess  is  always  looser  than  a  part  that  gives  way 
from  mere  mechanical  distension,  excepting  the  increase  of  the  abscess 
is  very  rapid. 

'  That  parts  relax  or  elongate  without  mechanical  force,  but  from 
particular  stimuli,  is  evident  in  the  female  parts  of  generation,  before 
the  birth  of  the  foetus ;  they  become  relaxed  prior  to  any  pressure, 
the  old  women  in  the  country  can  tell  when  a  hen  is  going  to  lay  from 
the  parts  becoming  loose  about  the  anus.'1 

While  these  changes  of  degeneration,  leading  to  softening  and 
absorption,  are  ensuing  in  the  cutis,  and  the  inflammatory  products 
over  such  an  abscess  as  I  have  described,  we  commonly  notice  that  the 
cuticle  separates,  leaving  the  very  point,  or  most  prominent  part  of 
the  abscess  bare  (Fig.  49).  The  cuticle  is  sometimes  raised  as  in  a 
blister;  but  much  more  often  it  cracks  and  separates,  and  then,  with  its 
broken  edges  raised,  peels  off  like  dead  cuticle :  and  we  may  believe 
that  it  is  dead,  partaking  in  the  failure  of  nutrition  in  which  all  the 
parts  over  the  abscess  are  involved,  and  being  removed  as  a  dead,  not 
as  a  merely  degenerated,  part. 

At  length,  after  extreme  tbinning  of  the  integuments,  they  perish 
in  the  centre  of  the  most  prominent  part.— Sometimes  the  perished 
part  becomes  dry  and  parchment-like,  with  a  kind  of  dry  gangrene  ; 
but  much  more  commonly  a  very  small  ordinary  slough  is  formed,  and 
the  detachment  of  this  gives  issue  to  the  purulent  matter.  The  dis- 
charge is  usually  followed  by  a  more  or  less  complete  cessation  of  the 
inflammation  in  the  integuments,  and  then  the  wall  of  the  abscess, 
having  the  character  of  a  cavity  lined  with  healthy  granulation, 
heals. 


Degeneration  of  inflamed  tissues.— The  softening  and  absorption  of 
inflamed  tissues  of  which  I  have  been  speaking  are  the  chief  conse- 

'  On  the  Blood,  etc.  Works,  iii.  p.  477.  The  last  fact  is,  probably  not 
appropriately  cited.  The  change  in  the  state  of  parts  before  the  birth  is  most  likely 
due  to  relaxation  of  the  abundant  muscular  fibres  that  they  all  contain 
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quences,  or  attendants,  of  minuter  molecular  changes  to  which  I  must 
now  refer.  These  changes  are  derived  from  one  or  both  of  two  sources ; 
namely,  the  natural  but  hurried  degenerations  of  the  inflamed  tissues, 
and  their  penetration  by  the  inflammatory  product. 

The  rapid  softening  of  an  inflamed  tissue  is,  probably,  in  most  cases, 
dependent  on  both  these  conditions ;  and  yet  in  some  cases,  and  in 
some  measure  in  all,  it  may  be  ascribed  to  a  simple  degeneration,  such 
as  might  be  classed  with  those  named  liquefactive.  Thus,  in  the  case 
of  the  integuments  over  an  abscess,  we  find  it  associated  with  infiltra- 
tion of  degenerating  inflammatory  products,  and  probably  in  some 
measure  due  to  their  presence :  but  in  the  brain  and  spinal  cord,  the 
softenings  of  inflammation  are,  in  structure  and  probably  also  in 
nature,  very  like  those  of  mere  atrophy. 

Less  rapid  softening  is  often  connected  with  a  well-marked  fatty 
degeneration  of  the  inflamed  tissues.  This  is  especially  the  case  in  the 
muscles,  bones,  cartilages,  cornea,  and  certain  glands,  as  the  liver  and 
kidney. 

I  found  such  a  degeneration  well  marked  in  the  fibres  of  the  heart 
of  a  man,  who  thrust  a  needle  through  his  left  ventricle  four  days  before 
his  death.  There  were  evident  signs  of  pericarditis  ;  and  of  inflamma- 
tion of  the  portion  of  the  heart  close  by  the  wound ;  and  both  in  this 
portion,  and,  in  a  less  degree,  in  all  other  parts  of  the  heart,  I  found 
such  a  fatty  degenei-ation  of  the  muscular  fibres  as  I  could  not  have 
distinguished  from  that  which  occurs  in  the  corresponding  atrophous 
degeneration.  The  same  changes  may  be  oftener  observed  at  later 
periods  after  inflammation  of  the  substance  of  the  heart ;  and  in  some 
of  these  cases  the  interstitially-formed  products  are  organised  into 
fibrous  tissue,  while  the  muscular  fibres  themselves  are  degenerate. 
The  extended  observations  of  Virchow,  on  the  inflammations  of 
muscles,1  show  that  such  fatty  degeneration  of  the  fibres  usually  occurs 
in  nearly  all  but  the  most  acute  cases  ;  in  these,  softening  and  disinte- 
gration of  the  muscular  fibrils  rapidly  ensue,  and  fatty  particles  appear 
subsequently,  if  a.t  all,  in  the  inflammatory  products  and  disintegrated 
tissue  that  are  mingled  with  the  sarcolemma.  He  shows,  also,  very 
clearly,  how  the  changes  in  the  muscular  fibres  may  be  associated  with 
the  effects  of  lymph  produced  interstitially  among  them,  as  well  as  with- 
in them,  and  passing  through  its  ordinary  progress  of  development  or 
degeneration  ;  and  that  they  may  be  followed  by  the  complete  wasting 

1  In  his  essay  on  Parenchymatous  Inflammation,  Ardhiv,  B.  iv.  h.  i.  p.  266. 
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or  absorption,  of  the  degenerate  tissue,  in  the  place  of  which  the  new 
fibrous  tissue  formed  by  the  developed  lymph  may  remain  like  a  scar  or 
a  tendinous  spot. 

In  inflamed  bone,  also,  Virchow  has  traced  fatty  degeneration  as  a 
part  of  the  process  of  softening  which  precedes  its  expansion  or  absorp- 
tion. The  change  is  observed  not  constantly,  yet  very  often,  as  a  fatty 
degeneration  of  the  bone-corjmscles,  in  the  interior  of  which  small  fatty 
molecules  appear.  After,  or  sometimes  without,  such  previous  changes 
in  the  corpuscles,  he  has  also  traced  their  enlargement,  and  the 
gradual  softening,  disintegration,  and  final  liquefaction  and  separation 
of  the  proper  bone- substance,  immediately  surrounding  and  including 
each  corpuscle.  The  changes  he  has  thus  traced  accord  completely 
Avith  those  described  by  Goodsir1  and  Refern2  in  the  cartilage ;  and,  as 
he  well  observes,  they  have  peculiar  interest  in  relation  to  the  occur- 
rence of  degeneration,  as  a  part  of  the  inflammatory  process,  inasmuch 
as  they  are  the  results  of  the  same  process  as  that  by  which,  normally, 
the  medullary  spaces  and  areolae  of  growing  bone  are  formed,  by  which, 
as  the  bone  grows,  the  compact  cortical  tissue  is  gradually  changed 
into  areolar  or  spongy  tissue,  and  by  which  the  peculiar  '  mollifies 
ossium,'  or  '  osteomalacia,'  is  produced. 

Changes  like  these  in  inflamed  bone  bave  been  found  in  ulcerating 
and  articular  cartilage  ;  and  they  are  here  the  more  important,  as 
showing  the  process  essentially  similar  to  the  degeneration  of  inflam- 
mation, although  occurring  in  a  tissue  that  has,  normally,  no  blood- 
vessels, and  into  which  we  have  no  evidence  of  the  penetration  of  an 
exudation.  They  have  been  chiefly  observed  by  Goodsir  and  Redfern ; 
and  have  been  confirmed  by  many.3  They  consist  essentially  in  the 
enlargement  of  the  cartilage- cells,  with  increase  of  the  nuclei,  or  of 
peculiar  corpuscles  contained  in  them,  or  with  fatty  degeneration  of 
their  contents,  and  fading  or  similar  degeneration  of  their  nuclei.  The 
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1  Anatomical  and  Pathological  Observations,  1845;  and  Anatomical  Memoirs,  Ediii., 
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J  Anormal  Nutrition  in  Articular  Cartilages  -  Edinburgh,  1850.  And 'On  the 
Healing  of  Wounds  in  Articular  Cartilages,'  m  the  Monthly  Journal  of  Medical 
Science,  Sept  1851. 

3  C.  0.  Weber,  in  Virchow's  Archiv,  13.  xiii.  1858,  and  Harwell's  Treatise  on 
Jhscases  of  Joints,  1861.  Weber  describes  new  vessels  as  extending,  not  only  over 
the  surface  of  the  ulcerating  cartilage,  but  afterwards  penetrating  its  substance  "  Kiiss 
in  his  essay  (Bela  VasmdariU  tt  de  V Inflammation,  1846)  stated  that  he  had  recognised 
m  articular  cartilages  under  the  influence  of  irritants  certa  in  fibrous  transformations 
•^-n.ebeved  that  he  had  seen,  in  one  case,  changes  taking  place  within  the  cartilage - 
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hyaline  intercellular  substance  at  the  same  time  splits  up,  and  softens 
into  a  gelatinous  and  finely  molecular  and  dotted  substance,  or  else  is 
gradually  transformed,  in  the  less  acute  cases,  into  a  more  or  less 
fibrous  tissue.  The  enlarged  cartilage- cells  on  the  surface  are  released, 
and  may  discharge  their  contents  on  the  surface  of  the  ulcer ;  and  the 
intercellular  substance  is  gradually  disintegrated  and  similarly  dis- 
charged, or,  whatever  part  of  it  remains,  is  transformed  into  fibrous 
tissue,  and  becomes  the  scar  by  which  the  ulceration  is,  in  a  measure 
healed. 

Lastly,  in  the  cornea,  observations  on  the  effects  of  inflammation, 
purposely  excited  in  it  by  various  stimuli,1  have  shown  that  the 
changes  in  it  are  not  due  to  any  free  exudation  of  lymph,  but  to  altera- 
tion in  its  proper  constituent  textures.  They  consist,  chiefly,  in  swell- 
ing and  enlargement  of  its  corpuscles,  the  appearance  of  minute  fatty 
molecules  in  them,  an  increase  and  enlargement  of  their  nuclei,  and 
the  production  of  numerous  colourless  corpuscles,  like  the  white  cor- 
puscles of  the  blood,  or  the  lymphatic  fluid.2  The  intercellular 
substance  becomes,  at  the  same  time,  turbid,  more  opaque,  denser, 
more  fibrous,  and  sometimes  finely  granulated  ;  and  in  some  cases 
fatty  molecules  appear  in  it.  The  changes  thus  produced  in  the  cornea 
are  not  essentially  different  from  those  that  follow  its  idiopathic  inflam- 
mations ;  and,  as  Yirchow  concludes,  they  are  extremely  like  those  of 
the  arcus  senilis. 

Now,  from  all  these  cases,  with  which  others  of  similar  import 
might  be  combined,  we  may  conclude  that  the  degeneration  of  the 
proper  tissues  of  inflamed  parts,  which  we  recognise  in  the  mass  as  a 

1  They  are  published  briefly  in  "Virchow's  essay  already  cited  ;  and  in  detail  in  a 
dissertation — Der  normale  Bau  der  Cornea  und  die  pathologischen  Abweichungen  in 
demselben,  Wurzburg,  1851— by  Fr.  Strube,  by  whom  the  observations  were  made 
under  the  superintendence  of  Virchow.  Additional  and  more  extended  observations 
have  been  made  by  His  in  the  Wurzburg  Verhandl.,  iv.  in  Virchow's  Archiv,  vi.,  and 
in  'Beitrage  zur  norm,  and  path.  Histologie  der  Cornea,'  Basel,  1856,  by  Kindfleisch 
in  the  Archiv,  xvii.  1859,  and  Foster  in  Atlas  der  pathologischen  Anatomic,  1859,  taf. 
xxxiii. 

2  According  to  the  'migratory'  theory,  some  of  these  corpuscles  would  have 
wandered  into  the  cornea  from  the  bloodvessels  of  the  adjacent  parts.  Cohnhoim,  in 
his  latest  memoir  (Virchow's  Archiv,  xlv.  1869),  thinks  that  all  the  corpuscles  which 
appear  in  the  first  stage  of  the  inflammation  have  migrated  from  the  blood,  but  leaves 
in  doubt  the  origin  of  those  which  are  seen  in  the  later  stages.  Ho  also  admits  thai 
all  the  corpuscles  (such  as  the  '  granule-eells,'  or  the  epithelial-cells  mingled  with  the 
purulent  secretion  from  an  inflamed  mucous  membrane)  met  with  in  the  course  ot  an 
inflammation,  or  in  an  abscess,  do  not  exist  in  the  circulating  blood,  and  cannot  there- 
fore  procoed  out  of  it. 
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softening  of  their  substance,  or  an  aptness  to  be  absorbed,  is,  very  often, 
essentially  like  tbe  fatty  degeneration  wbicb  we  have  studied  as  a  form 
of  atropby  of  tbe  same  parts ;  tbat  tbe  changes  of  structure  are,  in 
botb,  essentially  tbe  same  ;  differing  in  rate  of  progress,  but  not  in 
method  or  result.  And  the  cases  of  the  bones,  cartilages,  and  cornea,  are 
the  more  to  be  considered,  because  the  changes  described  in  them  can- 
not be  referred,  in  any  considerable  measure,  if  at  all,  to  a  process  of 
exudation  into  tbe  elements  of  their  tissues. 

The  fatty  degeneration  and  that  of  softening,  as  by  progressive 
liquefaction,  are  doubtless  the  most  general  forms  in  wbicb  tbe  defec- 
tive nutrition  in  an  inflamed  part  is  manifested.  But  something  allied 
to  the  calcareous  degeneration  occurs  in  the  ossifications  of  the  laryngeal 
cartilages  when  they  are  involved  in  inflammation,  and  of  such  otber 
cartilages  as  are  prone  to  an  imperfect  ossification  in  old  age.  These 
are  frequent  events  ;  and  as  Vircbow  observes,  the  ossification  occurs 
constantly  and  often  exclusively  in  the  very  part  of  the  cartilages  which 
corresponds  with  the  seat  of  the  inflammation.  To  the  same  class  of 
cases  we  may  refer  the  ossifications  of  parts  of  the  articular  cartilages 
in  chronic  rheumatic  arthritis  and  the  formation  of  the  imperfect 
dentine  or  osteo-dentine  which  ensues  in  inflammatory  affections  of  the 
tooth-pulp,  or  in  the  pulp  of  the  elephant's  tusk  around  bullets  lodged 
in  it.  In  all  tbese  cases  it  may  be  observed,  tbe  inflammatory  jsrocess 
is  attended  with  such  changes  as  occur  almost  normally  at  some  later 
period  of  life,  or  in  old  age ;  such  changes,  then  occurring,  are  reckoned 
among  the  natural  degenerations,  the  signs  of  simply  defective  forma- 
tive power :  the  difference,  therefore,  between  tbe  natural  degeneration 
and  that  of  the  inflammatory  process  seems  to  be  one  of  time  more 
than  of  kind  ;  the  inflammatory  is  premature  and  comparatively  rapid, 
and  ensues  with  the  characters  of  disturbed,  ratber  than  of  merely 
defective,  nutrition. 

Such  are  some  of  the  evidences  of  degeneration  ensuing  in  the 
proper  tissues  of  inflamed  parts.  Tbe  cases  I  have  selected  arc  of  tbe 
simplest  kind  ;  whose  results  are  least  confused  by  tbe  changes  that 
may  ensue  in  inflammatory  products  infiltrated  in  the  degenerating 
tissue.  When  this  happens,  it  is  perhaps  impossible,  at  present,  to 
separate  the  degeneration  of  the  elements  of  the  tissue  from  those 
which  are  occurring  in  the  products  themselves.  The  latter  are  espe- 
cially desciibed  by  Vircbow  in  the  muscular  fibres,  and  in  the  renal 
cells,  in  what  he  calls  the  parenchematous  form  of  granular  degenera- 
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tion  of  the  kidney.  In  the  latter  he  Pays1  that  while,  as  in  the  croup- 
ous form,  fibrinous  cylinders  of  free  inflammatory  exudation  may  be 
found  in  the  straight,  and  a  part  of  the  convoluted  tubes, -other  changes 
are  ensuing  in  the  epithelial  cells  •  and  by  these  chiefly,  and  sometimes 
alone,  the  characteristic  altered  structure  of  the  kidney  is  induced. 
They  occur  especially  in  those  parts  of  the  tubes  which  run  transversely 
or  obliquely.  In  the  first  stage  of  the  disease  these  cells  enlarge,  and 
their  molecular  nitrogenous  contents  increase,  by  the  penetration  of 
the  inflammatory  product  into  them.  In  the  second  stage,  the  in- 
crease is  such  that  the  cells  break  up,  and  the  urine-tubes  appear  filled 
with  a  molecular  albuminous  substance  ;  or  else  the  fatty  transforma- 
tion ensues  in  them,  and  they  are  filled  with  finely  granular  fatty 
matter,  and  appear  as  granule-cells  or  granule-masses.  In  the  third 
stage  the  fat  granules  dispart,  and  an  emulsive  fluid  is  formed  which 
may  be  absorbed  or  discharged  with  the  urine. 

Virchow  describes  similar  changes  in  the  hepatic  cells  :  but  it  may 
suffice  only  to  refer  to  these.  What  has  been  already  described  will  be 
enough,  I  hope,  to  justify  the  expressions  formerly  used  :  namely,  that 
the  changes  (short  of  death)  which  ensue  in  the  proper  elements  of  an 
inflamed  part  are  twofold  :  first,  those  of  a  degeneration,  such  as  might 
ensue  in  simply  defective  or  suspended  nutrition ;  and  secondly,  those 
which  depend  on  the  infiltration  or  commingling  of  the  inflammatory 
product.  Either  of  these  may,  perhaps,  occur  alone,  but  the  first  can 
be  rarely,  if  ever,  absent.  When  they  are  concurrent,  their  several 
effects  cannot  be  clearly  separated  ;  and  when  they  both  take  place 
rapidly,  the  degeneration  is  apt  to  lose  all  likeness  to  such  as  naturally 
occur,  and  to  appear  as  only  contributing  to  the  rapid  disintegration 
and  liquefaction  of  both  the  tissue  and  the  inflammatory  product.  This 
appears  to  be  the  case  in  many  instances  of  ulceration;  a  process  which 
I  have  deferred  to  the  very  end  of  the  history  of  inflammation,  because 
all  the  other  parts  of  the  disease  appear  to  be  engaged  in  it. 

Ulceration. — I  need  hardly  say  that,  ever  since  Hunter's  time,  con- 
fusion has  existed  in  the  use  of  the  terms  employed  for  various  kinds 
or  methods  of  absorption  and  ulceration.  Of  all  that  Hunter  wrote, 
nothing  I  think  is  so  intricate,  so  difficult  to  understand,  as  his  chapti  c 
on  ulcerative  inflammations  ;  and  much  of  the  obscurity  in  which  he 
left  the  subject  romains.    Some  of  this  depends  on  the  same  terms 

1  In  his  essay  already  cited.  Many  of  his  facts  were  published  by  one  of  his  pupils, 
Dr.  Niemann,  in  his  dissertation,  Be  wjhxmmationc  rcnum  parawhymatosa,  Berol, 
1818. 
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having  been  used  in  different  senses,  and  may  be  avoided  if  it  is  agreed  to 
peak  of  the  removal  of  those  particles  of  inflamed  parts,  which  are  not 
an  open  or  exposed  surface,  as  the  '  interstitial  absorption '  of  inflamed 
parts.  Then,  the  term  '  ulceration 1  may  be  employed  to  express  the  re- 
moval of  the  superficial  or  exposed  particles  of  inflamed  parts :  or  rather 
when  the  epithelium  or  epidermis  of  an  inflamed  part  is  alone  removed, 
it  may  be  called  '  abrasion  '  or  '  excoriation';  and  when  any  of  the  vascu- 
lar or  proper  tissue  is  removed  from  the  surface,  it  may  be  called 
'ulceration.'  If  in  such  ulceration  the  superficial  particles  may  be 
supposed  to  be  absorbed,  the  process  of  removing  them  may  be  termed 
'  ulcerative  absorption  ; '  but  if,  as  is  more  probable,  their  removal  is 
effected  entirely  by  ejecting  them  from  the  surface  of  the  inflamed 
part,  then  the  term  '  ulceration  '  may  sufficiently  express  this  ejection, 
and  will  stand  in  stronger  contrast  to  the  '  interstitial  absorption '  of 
the  particles  that  are  not  so  ejected,  but  are  taken  into  the  blood. 

I  have  lately  referred  to  the  uncertainty  whether,  as  the  cavity  of 
an  abscess  enlarges  or  opens,  the  tissues  and  infiltrated  inflammatory 
products  that  are  removed  from  the  inner  surface  of  its  boundary 
walls  are  absorbed,  or  are  disintegrated  and  mingled  with  its  fluid  con- 
tents; in  other  words,  whether  they  are  absorbed  or  rejected.  The 
same  uncertainty  exists,  in  some  measure,  in  the  case  of  ulceration, 
concerning  which,  indeed,  all  that  was  said,  respecting  the  necessity  of 
inflammation  to  the  opening  of  abscesses,  might  be  here  repeated,  inas- 
much as  inflammation  seems  essential,  not  only  to  the  formation,  but 
to  the  extension  or  enlargement  of  an  ulcer.  The  ulcerative  process 
cannot  take  place  in  healthy  tissue  ;  previous  degeneration  of  the 
tissue,  and  that  such  as  occurs  in  the  inflammatory  process,  is  a  condi- 
tion essential  to  it. 

But,  when  this  condition  is  provided,  is  the  enlargement  of  an  ulcer 
effected  by  absorption  of  its  boundaries,  or  by  the  gradual  detachment 
and  casting  off  of  particles  from  their  free  surface  ?  Both  methods  of 
enlargement  may,  perhaps,  in  some  cases,  ensue ;  but  the  probabilities 
are  in  favour  of  the  enlargement  being  as  a  general  rale,  effected  by 
the  ejection  of  particles. 

Thus: — 1.  Parts  to  be  removed  from  a  surface  are  generally  cast 
off  rather  than  absorbed,  as  cuticles  of  all  kinds  are,  and  the  materials 
of  secretions ;  so  that,  by  analogy,  we  might  assume  that  the  particles 
of  the  surface  of  a  spreading  ulcer  would  also  be  cast  off. 

2.  The  materials  of  the  ulcerating  tissue  may  be  sometimes  found 
in.  the  discharge  from  the  ulcer.    In  most  cases,  indeed,  this  is  impos- 
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Bible  ;  but  perhaps  it  is  so  only  because,  when  the  tissues,  and  the 
inflammatory  products  in  them,  are  degenerate  and  broken  up,  or 
decomposed  and  dissolved,  we  have  no  tests  by  which  to  recognise 
them.  In  the  ulceration  of  cartilage-in  which  inflammatory  exudation 
has  no  share,  the  process  of  ejection  of  the  disintegrated  tissue  is 
clearly  traced  ;  and  wo  might  deem  this  almost  a  proof  of  the  same  pro- 
cess being  observed  in  other  tissues,  if  it  were  not  that  in  the  cartilage 
a  necessary  condition  of  absorption,  the  presence  of  a  circulation,  is 
wanting.  The  same  process  of  ejection,  however,  is  traceable  in 
ulcerating  bone,  where  absorption  might  occur.  It  is  shown  by  the 
observations  which  I  have  quoted  from  Yirchow ;  and  Mr.  Bransby 
Cooper  has  observed  that,  while  in  pus  from  soft  parts  only  traces  of 
phosphate  of  lime  are  found,  the  pus  from  around  diseased  bone  con- 
tains in  solution  nearly  2|  per  cent.1  A  similar  but  less  complete 
observation  has  been  made  by  Mr.  Thomas  Taylor,2  and  by  v.  Bibra  ;3 
and  we  may  believe  that  at  least  some  of  the  phosphate  of  lime  in  these 
cases  was  derived  from  the  diseased  bone.4 

3.  It  strengthens  this  belief  to  observe  that,  in  many  cases,  small 
fragments  of  bone  and  other  tissues  are  detached,  and  cast  out  with 
the  fluid  from  the  ulcerating  part.  These,  indeed,  when  they  are  not 
fragments  of  tissue  detached  by  ulceration  extending  around  them,  are 
good  examples  of  the  transition  that  may  be  traced  from  ulceration  to 
sloughing  or  gangrene  of  parts,  between  which,  if  ulceration  be  always 
accomplished  by  ejection,  the  only  essential  difference  will  be  one  of 
degree  ;  the  ulceration  being  a  death  and  casting-off  of  invisible  par- 
ticles of  a  tissue,  while  gangrene  implies  the  death  and  casting-off  of 
visible  portions. 

1  Medical  Gazette,  May,  1845. 

2  Stanley  :  Treatise  on  Diseases  of  the  Bones,  p.  89. 

3  Chemische  Untersuchungen  verschiedener  Eiterarten,  p.  85. 

4  The  belief  may  seem  the  more  reasonable,  because  of  the  similar  factof  the  quick 
absorption  of  bone-earths  in  inflamed  but  not  ulcerating  bones.  Still,  it  must  be 
admitted,  more  evidenco  is  needed  that  the  quantity  of  bone-oarths  discharged  with 
the  pus  is  proportionate  or  equal  to  the  quanl  ily  lost  by  the  ulcerating  bone.  For  if 
what  has  been  said  of  the  conformity  of  the  properties  of  inflammatory  and  reparative 
products  with  those  of  the  tissues  from  which  they  are  produced,  be  true,  then  will 
also  pus  from  diseased  bone  possess  more  bone-oarths  than  pus  from  any  other  tissue, 
oven  though  the  bone  be  not  ulcerating.  Granulations  upon  bone  doubtless  contain 
more  bone-earths  than  those  on  soft  parts,  and  they  may  ossify:  now  the  relation  of 
pus  to  granulations  is  commonly  that  of  degenerating  cells  to  the  liko  colls  developing; 
therefore  wo  might  expect  that  pus  from  bono,  liko  granulations  from  bone,  will  contain 
a  large  proportion  of  bono-earthe,  independent  of  what  may  be  derived  from  the 
ulceration  of  the  bone. 
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4.  And  it  may  be  proved  of  many  that  wo  call  ulcers,  that  they 
begin  as  sloughs,  which  are  cast  off,  and  leave  the  ulcerated  surface 
beneath.  We  may  often  see  this,  on  a  large  scale,  in  the  instances  of 
what  are  called  sloughing  nlcers  ;  but  Dr.  Baly  has  proved  it  for  a 
much  wider  range  of  cases,  in  his  observations  on  dysentery,  in  which 
he  has  traced  how  even  the  smallest  and  the  most  superficial  ulcers  of 
the  intestine  are  preceded  by  the  death  and  detachment  of  portions 
of  the  mucous  membrane,  with  its  epithelial  investment.1 

From  these  considerations  we  may  hold  it  as  probable  that  ulcera- 
tion is,  usually,  the  result  of  the  detachment  of  dead  portions  or 
molecules  of  an  inflamed  tissue,  and  that  the  substance  removed  in  the 
process  is  not  absorbed,  but  ejected.  There  are,  indeed,  some  cases 
which  may  make  us  unwilling  to  admit,  at  present,  that  all  ulceration  is 
by  ejection  ;  such  as  those  of  bone  ulcerating  under  cartilage,  or  in  the 
rapid  extension  of  inflammation  wifchin  it,  or  such  as  the  spreading 
ulceration  of  the  vertebra,  or  of  the  heads  of  bones,  that  is  not 
attended  with  external  discharge  of  fluid.  These  may,  for  the  present^ 
interfere  with  the  universality  of  the  rule,  but  not  with  its  generality. 

But,  if  we  may  believe  that  the  removal  of  a  tissue  by  ulceration  is 
generally  effected  by  ejection  of  its  substance,  the  question  may  be 
asked,  In  what  form  is  it  ejected  ?  Dr.  Baly's  observations  enable  us 
to  say  that,  in  the  first  instance,  a  visible  slough  is  detached,  a  portion 
of  the  tissue  dying  and  being  disconnected  from  the  adjacent  living- 
tissue.  But,  after  this  is  done,  when  an  ulcer  enlarges,  or  extends 
and  spreads,  is  the  material  of  the  tissue  still  removed  in  visible 
slough  or  fragments  ?  Certainly  it  is  so  sometimes  ;  for  we  may  find 
little  fragments  of  bone  in  the  discharge  from  ulcerating  bone,  especially 
in  strumous  ulceration.  But  in  other  cases  we  have  no  evidence  of 
this  kind ;  we  cannot  detect  even  microscopic  fragments  of  tissues  in 
the  discharges,  and  we  must  suppose  that  they  are  removed  in  a  state 
of  solution  or  of  molecular  division,  as  it  were  pulverised  in  the  dis- 
charge from  the  diseased  part.2 

To  speak  of  the  solution  of  tissues  in  the  discharges  of  ulcers  may 

1  Gulstonian  Lectures  :  Medical  Gazette,  1847. 

2  The  late  Professor  Goodsir  considered  (Ami.  and  Path.  Observations,  1815  n 
15;  Anatormcal  Memoirs,  1868)  that  the  disappearance  of  the  textures  of  an  ulcerated 
•surface  was  due  to  the  rapid  formation  of  a  layer  0f  cells  on  the  surface  and  at  the 
margin  of  the  ulcer,  which  caused  the  destruction  of  the  normal  textures  eitht 
previous  solution  and  subsequent  absorption  of  the  latter,  or  by  the  vi«,™7  I 
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seem,  like  the  revival  of  an  old  error  long  since  disproved.  But  though 
the  expression  may  be  revived,  it  is  with  a  new  meaning.  The  proof 
has,  truly,  been  long  completed,  that  healthy  tissues,  even  though  they 
be  dead,  cannot  be  dissolved  in  pus,  or  any  such  discharge ;  but  the 
tissues  that  bound  or  form  the  walls  of  a  spreading  ulcer  are  not 
healthy;  they  are  inflamed,  and,  as  I  have  been  just  saying,  their  ele- 
ments, and  the  products  of  inflammation  in  and  among  them,  arc 
degenerate,  so  that  they  may  be  now  minutely  divided,  or  even  soluble 
in  fluids  that  could  not  dissolve  them  while  they  were  sound.  Insolu- 
bility is  as  great  an  obstacle  to  absorption  as  to  ejection  in  discharges ; 
no  tissue  can  be  absorbed  without  being  first  so  far  changed  as  to  be 
soluble  or  very  minutely  divided  in  fluids  with  which  it  was  before  in 
contact  and  unharmed.  Therefore,  whether  we  hold  the  ordinary 
spreading  of  an  ulcer  to  be  by  absorption  of  its  boundaries,  or  ascribe 
it  to  their  ejection,  we  must,  in  either  case,  admit  that  they  are  first 
made  soluble.  And  if  this  be  admitted,  then  it  is  most  consistent  with 
analogy,  and  most  probable,  that  the  extension  of  an  ulcer,  inde- 
pendently of  sloughing,  is  accomplished  by  the  gradual  degeneration  of 
the  tissues  that  form  its  walls,  and  by  their  being  either  disintegrated 
and  cast  off  in  minute  molecular  particles,  or  else  dissolved  and  ejected 
in  solution  in  the  discharges  from  the  ulcer. 

The  solution  here  spoken  of  is  such  as  may  be  effected  by  the  fluid 
discharge  from  any  spreading  ulcers ;  but  we  may  doubt  whether  all 
discharges  from  ulcers  possess  a  corroding  property,  such  as  Rokitan- 
sky  seems  to  ascribe  to  them,  and  such  as  he  considers  to  be  the  chief 
cause  of  the  extension  of  all  ulcers.  We  may  doubt,  I  say,  whether  all 
ulceration  can  be  described  as  a  corrosion  or  erosion  of  the  tissues  by 
ichor  ;  but,  on  the  other  side,  we  cannot  well  doubt  that  the  properties 
of  the  discharge  from  an  ulcer,  or  a  sloughing  sore,  may  have  a  great 
influence  in  accelerating  the  degeneration  and  decomposition,  and 
thereby  the  solution,  of  the  tissues  that  form  its  walls  or  boundaries. 
Many  ichorous  discharges  from  ulcers  inflame  and  excoriate  the  parts 
over  which  they  flow,  and  thus  inflaming  them,  they  promote  their 
defeneration,  and  lead  them  more  readily  to  enter  into  the  ulcerative 
process  Many  such  discharges,  also,  are  in  an  active  state  of  de- 
composition ;  and  their  contact  with  the  inflamed  tissues  cannot  but 
have  some  tendency  to  excite  decomposition  in  them;  a  tendency  which 
the  tissues  will  be  less  able  to  resist,  in  the  same  proportion  as  they  are 
already  feebly  maintaining  themselves,  or  as  they  have  been  moved  by 
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inflammation  from  their  normal  conditions  and  their  normal  tenacity  of 
composition. 

On  the  whole,  then,  we  may  conclude,  respecting  the  process  of 
ulceration,  that  its  beginning  is  usually  the  detachment  of  a  slough,  or 
portion  of  dead  tissue,  by  the  removal  of  the  layer  of  living  tissue  that 
bounded  it ;  that  the  spreading  of  an  ulcer,  independent  of  such  visible 
sloughing,  is  effected  by  the  inflamed  tissues  that  bound  it  becoming 
degenerate,  and  being  detached  in  minute  particles,  or  molecular 
matter,  or  being  decomposed  and  dissolved  in  the  fluid  discharge  or 
ichor ;  and  that  this  spreading  may  be  accelerated  by  the  influence  of  the 
discharge  itself,  which  may  inflame  the  healthy  tissues  that  it  rests  on, 
and  may  exercise  a  decomposing  '  catalytic  '  action  on  those  that  are 
inflamed  already. 

I  need  hardly  say  that  we  have  no  knowledge  by  which  to  explain 
the  peculiar  and  characteristic  forms  of  certain  ulcers.  We  seem  wholly 
without  a  guide  to  such  knowledge  ;  but  the  existence  of  such  specific 
forms  is  conclusive  against  the  supposition  »that  the  extension  of  an 
ulcer  is  entirely  due  to  corrosion  by  an  exuded  fluid.  Such  a  fluid 
would  act  uniformly,  unless  the  various  effects  of  disease  on  the 
tissues  bounding  the  ulcer  should  make  them  variously  amenable  to  its 
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We  have  as  little  knowledge  of  the  nature  and  real  differences  of  the 
various  fluids  discharged  from  ulcerating  surfaces,— the  various  kinds 
of  ichor1  that  they  yield.  They  consist,  generally,  of  fluid  exuded  from 
the  surface,  and  holding  in  suspension  or  solution  the  disintegrated 
materials  of  the  ulcerating  tissue,  and  of  the  inflammatory  products 
infiltrated  in  them.  It  may  contain,  indeed,  the  constituents  of  lymph 
or  pus  ;  but  they  appear  immature  or  degenerate,  consisting  of  abun- 
dant molecular  matter,  with  flakes  of  soft,  dotted  fibrine,  and  ill-formed 
lymph-  or  pus-cells,  floating  in  an  excess  of  liquid.  ,Such  a  substance 
is,  probably,  always  incapable  of  organisation,  both  because  of  its  own 
defect,  and  because  of  the  inflamed  state  of  the  parts  it  is  in  contact 
with.    The  differences  that  may  from  the  first,  exist  in  the  several  ex- 

1  I  think  it  wouU  be  useful  to  employ  tho  term  ichor  exclusively  for  thoso  dis 
charges  m.xed  with  exudation  that  take  place  from  ulcerating,  i.e.  from  proereesivalv 
jceratmg  or  sloughing  surfaces.  For,  although  it  may  be  often  impo«,iblo  to 
dutangnuh,  by  any  mamfest  properties,  such  ichor  from  some  of  the  thinner  kind  f 
Pus,  yet,  if  the  account  of  suppuration  and  of  ulceration  be  true,  a  consHnf  ,h#p  ' 
Wweenpus  and  ichor  will  be,  that  the  latter  contains  disint eg ^  ITT! 
matenals  of  the  ulcerating  tissue,  the  former  does  not.  g  1  tWv' 1 
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amples  of  ichor  are  moreover  quickly  increased  by  the  various  chemical 
transformations  that  they  undergo.  Eokitansky  alone  has  endeavoured 
to  enumerate  the  varieties  of  property  that  may  hence  issue,  and 
the  influences  they  may  exercise  in  the  maintenance  of  the  disease.1 

As  from  other  inflammatory  processes,  so  from  ulceration,  we  may 
trace  the  transitions  to  the  healing  process.  In  the  case  of  the  ulcera- 
ted cartilage,  Dr.  Eedfern's  researches  show  that  the  healing  is 
accomplished,  mainly,  by  the  complete  transformation  of  the  remaining 
cartilage-substance  into  fibrous  tissue.  Here  is  no  proper  process  of 
exudation,  for  here  are  no  interstitial  bloodvessels  ;  the  materials  of  the 
tissue  itself,  by  transformation,  form  the  scar. 

But  in  the  vascular  tissues,  the  reparative  material  is  produced  at 
and  near  the  boundaries  of  the  ulcer.  As  the  inflammation  subsides 
(for  here,  as  in  other  cases,  the  inflammation  must  cease  before  its 
products  can  be  developed),  its  products  pass  through  changes  like 
those  described  in  the  abscess- wall,  and  the  tissues  in  which  they  are 
infiltrated  may,  pei-haps-,  recover  from  their  degeneration.  A  part 
assumes  the  characters  of  granulations,  which,  as  we  watch  the  pro- 
gress of  an  improving  ulcer,  assume  daily  more  of  the  characters  of 
those  on  healing  open  wounds.  We  cannot,  indeed,  mark  the  very  act, 
or  tell  the  hour,  at  which  the  inflammatory  process  was  changed  for 
the  reparative  ;  at  which  the  degeneration  ceased,  and  development 
began  ;  there  are  no  hard  boundary  lines  here,  or  in  any  passage  from 
disease  to  health  ;  but  the  change  is  gradually  accomplished,  and  is 
manifest  both  in  the  organising  material  of  the  granulations,  and  in 
the  pus  which  takes  the  place  of  the  ichor,  and  exactly  resembles  that 
of  the  healing  granulating  wound.  The  ulcer  is  no  longer  ulcerating, 
but  healing  ;  and  the  histories  of  the  healing  ulcer  and  of  the  healing 
wound  might  be  told  in  the  same  words. 


1  Patlwlogische  Anatomic,  TS.  i.  p.  213. 
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The  presence  of  inflammation  is  indicated  by  certain  signs,  dependent 
on  the  processes  described  in  the  foregoing  lectures,  and  commonly 
more  evident  than  the  processes  themselves,  though,  severally,  less 
constant,  more  transient,  less  essential.  These  signs  are  redness,  heat, 
swelling,  pain,  and  impaired  function  in  the  inflamed  part,  and  a 
general  condition  of  fever.  One  or  more  of  these  may,  in  many  cases, 
be  absent,  or  not  appreciable  ;  there  is  not  one  of  them  which  may  not 
be  observed  in  morbid  conditions  that  have  nothing  else  in  common 
with  inflammation ;  and  even  the  concurrence  of  many  of  them  may  be 
found  in  cases  in  which  there  is  no  degeneracy  of  old  or  production  of 
new  structures,  as  in  the  unwisely  called  hysterical  affection  of  joints. 
Nevertheless,  these  signs  of  inflammation  are  in  practice  very  service- 
able ;  there  is  no  disease  other  than  an  inflammation  in  which  they  all 
concur,  or  in  which  more  than  half  of  them  are  for  many  days  persis- 
tent. It  is  therefore  very  necessary  to  study  at  least  the  local  signs 
in  their  relations  with  the  essential  constituents  of  the  inflammatory 
process. 

The  redness  of  an  inflamed  part  is  due  to  the  increased  afflux  of 
blood  in  the  dilated  bloodvessels,  and  to  the  crowding  of  red  blood-cor- 
puscles in  them,  and,  in  some  instances,  to  the  diffusion  of  the  colouring 
matter  of  the  corpuscles  into  the  adjacent  textures.  The  redness 
varies  in  tint  and  in  intensity  in  various  conditions.  As  a  general  rule 
the  greater  the  natural  vascularity  of  a  part,  the  more  intense  and 
bright  is  its  redness  when  acutely  inflamed.  At  one  extreme  may  be 
the  pale  rose-redness  of  an  inflamed  tendon  or  bone;  at  the  other  the 
bright  scarlet-crimson  of  the  inflamed  conjunctiva.  Generally,  too,  the 
stronger  the  patient,  and  the  more  recent  the  inflammation,  the  brighter 
is  the  redness;  duskiness,  with  either  a  livid  or  a  rusty  tint,  being 
significant  of  inflammations  of  long  date  and  in  feeble  patients.  '  ° 

The  heat  of  an  inflamed  part  may  be  ascribed  partly,  and  in  struc 
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t  in  es  near  the  surface,  to  the  accumulation  of  blood  in  them,  and  fco 
the  increased  speed  of  the  blood  around  them,  so  that  they  are  It  ss 
cooled  than  in  their  healthy  state.  But,  besides,  heat  is  produced  in 
the  inflamed  part  itself,  so  that  the  blood  traversing  it  becomes  warmer 
than  it  entered.  Probably  this  is  due  both  to  the  oxydation  of  the 
degenerating  structures,  and  to  the  organizing  of  new  materials ;  but  in 
what  proportion  it  is  due  to  each  of  these,  or  to  any  other  molecular 
changes  in  the  part,  it  is  not  yet  possible  to  tell.  The  fact,  however, 
is  certain,  and  so  constant  that,  when  our  means  of  observing  it  are 
sufficiently  accurate,  the  increased  heat  of  the  part  is  the  local  sign  of 
inflammation  most  to  be  relied  on. 

The  inflamed  part  is  always  warmer  than  it  is  in  its  healthy  state  ; 
warmer  also  than  the  corresponding  part  on  the  opposite  side.  More- 
over, the  temperature  of  the  focus  of  an  inflamed  part  is  higher  than 
that  of  the  arterial  blood  flowing  into  it,  or  of  the  venous  blood  flowing 
from  it ;  and  this  venous  blood  is  warmer  than  the  inflowing  arterial 
blood,  and  than  the  venous  blood  in  the  corresponding  part  on  the 
opposite  side  of  the  body.1 

The  swelling  of  an  inflamed  part  must  be  ascribed  to  many  things — 
the  dilatation  and  fulness  of  the  bloodvessels ;  the  exudation  of  serum  or 
of  liquor  sanguinis;  possibly  the  migration  of  blood-corpuscles  from  the 
vessels  into  the  adjacent  textures  ;  the  rapid  production  of  new  cell- 
forms  ;  the  '  collateral  oedema ' — that  is,  the  oedema  due  to  the  over- 
tension  of  the  vessels  about  the  inflamed  part ;  all  these  contribute  to 
the  increased  size  of  the  part.  Their  influence  is  the  greater  because 
of  the  softening  and  easier  yielding  of  the  inflamed  textures  ;  for  when 
an  inflamed  part  feels  too  hard,  it  is  only  because  of  the  increased  tight- 
ness, not  of  any  increase  of  hardness  or  toughness  of  texture. 

It  is  due  to  its  dependence  on  the  degrees  of  toughness  of  the 
natural  structures  that  the  extent  of  swelling  is  in  different  parts 
widely  various.  In  a  loose  texture,  like  that  of  the  eyelid  or  scrotum, 
it  is  extreme  ;  in  a  tendon  or  fascia  it  may  be  hardly  discernible  ;  in  a 
hard  bone  it  cannot  be  discerned  till  the  inflammatory  softening  of  the 
bone-texture  permits  the  expansion  of  its  lamellae.  When  serous  or 
synovial  membranes  are  inflamed  the  apparent  swelling  is  augmented 
by  the  collection  of  fluid  transuded  into  the  cavities  enclosed  by  them  ; 
the  swelling  of  mucous  membranes  appears  the  less  because  of  the  fluid 
passing  away  from  them  by  the  open  cavities  which  they  line. 

'  On  all  theso  points  see  Simon,  in  Holmes's  System  of  Surgety,  Art. 
"Inflammation;"  ami  0.  Wobor,  in  Billroth  U.  v.  Pitlia's  Handbueh,  U  p.  381. 
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Pain  is  too  narrow  a  terra  for  designating  the  morbid  sensibility 
of  an  inflamed  part.  It  may  be  pain  in  any  or  all  of  its  varieties  of 
aching,  smarting,  burning  ;  or  it  may  be  itching,  heat,  or  tingling ; 
and  any  of  these  may  be  with  throbbing  or  tension.  Such  varieties  of 
pain  may  be  ascribed  chiefly  to  the  varieties  of  natural  sensibility  in 
different  parts  ;  for  it  may  be  almost  truly  said  that  each  part  has  its 
own  mode  of  morbid  as  well  as  of  natural  sensibility.  But,  besides, 
the  varieties  of  pain  are  due  to  disturbances  of  circulation  and  of  ten- 
sion, and  of  the  other  conditions  in  the  inflamed  part,  especially  of 
any  condition  by  which  the  inflammatory  swelling  is  hindered,  for  by 
all  these  pain  is  augmented  ;  for  instance,  in  the  inflamed  matrix  of  a 
nail,  or  fang  or  pulp  of  a  tooth.  Moreover,  all  the  natural  stimulants 
of  a  part  excite  excessive  sensation  in  the  same  part  when  inflamed  ; 
the  skin  or  deeper  textures  become  tender — that  is,  over-sensitive  to 
moderate  pressure  ;  the  eye  cannot  bear  ordinary  light ;  the  ear  is  dis- 
tressed by  ordinary  sounds;  the  slightly  raised  temperature  of  the 
inflamed  part  is  felt  by  the  patient  as  a  burning. 

We  have  no  clear  knowledge  of  the  oondition  of  nerve-structures  in 
these  morbid  sensibilities.  "We  may  safely  believe  that  the  nerve-fibres 
in  an  inflamed  part  degenerate  as  all  the  other  structures  do  ;  and 
there  are  reasons  suflicient  for  believing  that  acute  degenerations  of 
nerve-structures  are  attended  with  morbid  emissions  of  nerve-force  ; 
but  it  would  be  unsafe  to  form  nearer  hypotheses  on  the  relation  of 
pain  to  the  essential  constituents  of  inflammation. 

It  seems  needless  to  try  to  explain  how  disturbance  of  the  function 
of  a  part  is  a  sign  of  inflammation.  It  is  not  possible  that  a  texture  in 
which  all  the  conditions  of  nutrition  are  disordered— as  they  are  in 
inflammation-should  be  orderly  in  its  functions,  whatever  they  may 
be;  and  so  it  is  that,  for  example,  an  inflamed  gland  secretes,  if  any- 
thing, an  unnatural  fluid,  and  an  inflamed  muscle  is  inactive,  or 
tremulous  and  weak ;  and  an  inflamed  bone  of  support  can  bear  no 
weight;  and  with  an  inflamed  eye  objects  are  dimly  if  at  all  seen. 

Such  are  the  local  signs  of  inflammation.  An  examination  of  its 
very  nature  may  best  be  made  in  the  form  of  a  comparison  of  its  effects 
with  those  of  the  normal  process  of  nutrition.  And  this  comparison 
may  be  drawn  with  two  principal  views ;  namely  to  determine— 1st 
how  the  effects  of  inflammation  differ  in  respect  of  quantity  from  those 
of  the  normal  process;  and  2nd,  how  they  differ  from  the  same  in 
respect  ot  quality  ormeW, 
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The  decisionon  the  first  of  these  points  may  seem  to  be  given  in 
the  term  '  increased  action,'  which  is  commonly  used  as  synonymous 
with  inflammation.  As  used  by  Mr.  Hunter,  this  term  was  meant  to 
imply  that  the  small  vessels  of  an  inflamed  part  are  more  than  naturally 
active  in  formation  or  absorption,  or  in  both  these  processes.  This  is 
probably  the  meaning  still  generally  attached  to  the  term  by  some  ; 
while,  as  employed  by  those  who  believe  the  vessels  are  only  accesso- 
ries in  the  work  of  nutrition,  the  expression  '  increased  action  '  may  be 
used  to  employ  merely  increased  formation  or  increased  absorption.  In 
either,  or  in  any,  meaning,  however,  the  term  seems  to  involve  the  idea 
of  an  increased  exercise  of  vital  forces — i.e.  of  those  forces  through  the 
operation  of  which  the  various  acts  of  organic  formation  are  accom- 
plished. But  if  'increased'  action  is  to  imply  this,  the  description  of 
the  process  and  effects  of  inflammation  show  that  the  term  cannot  be 
properly  used  without  some  limit  or  qualification. 

If  we  consider  the  quantity  of  organic  formation  achieved  during 
the  inflammatory  process,  in  the  proper  substance  of  the  inflamed  part, 
it  is  evidently  less  than  in  health.  All  the  changes  described  in  the 
last  lecture  are  examples  of  diminished  or  suspended  nutrition  in  the 
tissues  of  the  inflamed  part :  they  are  all  characteristic  of  atrophy, 
degeneration,  or  death.  The  tissues  become  soft,  or  quite  disorgan- 
ized ;  they  are  relaxed  and  weakened;  they  degenerate,  and  remain 
lowered  at  once  in  structure,  chemical  composition,  and  functional 
power;  or  else,  after  degeneration,  they  are  absorbed,  or  are  disinte- 
grated, or  dissolved,  and  cast  out ;  they  die  in  particles  or  in  the  mass. 
During  all  the  processes  of  inflammation  there  is  no  such  thing  as  an 
increased  formation  of  the  natural  structures  of  the  inflamed  part; 
they  are  not  even  maintained ;  their  nutrition  is  always  impaired,  or 
quite  suspended.  It  is  only  after  the  inflammation  has  ceased  that 
there  is  an  increased  formation  in  some  of  the  simpler  tissues,  as  the 
connective  tissue  and  the  bones. 

So  far,  then,  as  the  proper  substance  of  the  inflamed  part  is  con- 
cerned, there  appears  to  be  decreased  action;  that  is  decreased  forma- 
tion. There  may  be,  indeed,  an  increased  absorption ;  but  this  is  also, 
in  one  sense,  characteristic  of  decreased  exercise  of  vital  force,  since  all 
absorption  implies  a  previous  degeneration  of  the  part  absorbed.  Nor 
can  we  justly  call  this  in  any  sense  1  increased  action,'  till  we  c  an  show 
how  absorption  is  an  action  of  vessels. 

Thus  far  one  of  the  constituents  of  the  inflammatory  process,  one 
of  the  characters  in  which  it  differs  in  respect  of  quantity  from  normal 
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nutrition,  is  a  defect  in  the  nutrition  of  the  proper  substance  of  the 
inflamed  pari. 

But  it  is  characteristic  of  the  complete  process  of  inflammation, 
that  while  the  inflamed  structure  itself  suffers  deterioration,  there  is  a 
production  of  lowly  organised  corpuscles  in  the  part.  Here,  therefore, 
may  be  an  evidence  of  increased  formation,  of  increased  action. 

Doubtless  in  relation  to  the  productive  part  of  the  inflammatory 
process,  the  expression  'increased  action'  may  be  in  some  sense  justly 
used  ;  for  the  weight  of  an  inflamed  part,  or  of  the  material  separated 
from  it,  may  be  much  increased  by  the  morbid  formation  of  organized 
matter.  But  the  quantity  of  organised  matter  formed  in  an  inflamma- 
tion must  not  be  unconditionally  taken  as  a  measure  of  increase  in  the 
exercise  of  the  vital  forces  ;  for  it  is  to  be  observed  that  the  material 
formed  presents  only  the  lowest  grades  of  organisation,  and  that  it  is 
not  capable  of  development,  but  rather  tends  to  degeneration,  so  long 
as  the  inflammation  lasts. 

It  may  be  but  a  vague  estimate  that  we  can  make  of  the  amount  of 
force  exercised  in  any  act  of  formation ;  yet  we  may  be  sure  that  a 
comparatively  small  amount  is  sufficient  for  the  production  of  low 
organic  forms,  such  as  are  the  early  products  of  inflammation.  The 
abundant  production  of  lowly  organised  structures  is  one  of  the  fea- 
tures of  the  life  of  the  lowest  creatures,  in  both  the  vegetable  and 
animal  kingdoms.  And  in  our  own  cases,  a  corresponding  abundant 
production  is  often  noticed  in  the  lowest  states  of  vital  force  ;  witness 
the  final  inflammations,  so  frequent  in  the  last  stages  of  granular 
degeneration  of  the  kidneys,  of  phthisis,  of  cancer,  and  other  exhausting 
diseases.  In  all  these,  even  large  quantities  of  the  lowly  organised 
cells  of  inflammatory  lymph  may  be  formed,  when  life  is  at  its  last  ebb, 
and  with  these  cases  those  correspond  which  show  the  most  rapid 
increase  of  tubercle  and  cancer,  and  of  lowly  organised  tumours,  when 
the  health  is  most  enfeebled,  and  when  the  blood  and  all  the  natural 
structures  are  wasting. 

From  these  considerations  we  may  conclude  that  the  productive 
part  of  the  inflammatory  process  is  not  declaratory  of  the  exercise  of  a 
large  amount  of  formative  or  organizing  force  ;  and  this  conclusion  is 
confirmed  by  observing  that  development,  which  always  requires  the 
highest  and  most  favoured  exercise  of  the  powers  of  organic  life,  does 
not  occur  while  inflammation  lasts.  The  general  conclusions,  therefore 
may  bo,  as  well  from  the  productive  as  from  the  destructive,  effects  of  the 
inflammatory  process,  that  it  is  accomplished  with  small  expenditure 
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of  vital  force  ;  aud  that  oven  when  large  quantities  of  lymph  are  lowly- 
organised,  such  an  expression  as  '  increased  action '  cannot  be  rightly- 
used,  unless  we  can  be  sure  that  the  defect  of  the  formative  power, 
exercised  in  the  proper  tissue  of  the  inflamed  part,  is  more  than 
counterbalanced  by  the  excess  employed  in  the  production  and  low 
organisation  of  lymph. 

It  may  be  said  that  the  signs  of  inflammation  are  signs  of  increased 
action.  But  these  are  fallacious,  if,  again,  by  increased  action  be 
meant  any  increased  exercise  of  vital  force.  The  redness  and  the  swell- 
ing of  the  inflamed  part  declare  the  presence  of  more  blood;  but  this 
blood  moves  slowly  ;  and  it  is  a  quick  renewal  of  blood,  rather  than  a 
large  quantity  at  any  time  in  a  part,  that  is  significant  of  active  life. 
An  abundance  of  blood,  with  slow  movement  of  it,  is  not  characteristic 
of  activity  in  a  part ;  it  often  implies  the  contrary,  as  in  the  erectile 
tissues,  and  the  cancellous  tissues  of  bone. 

The  local  increase  of  heat  may  be  compared  with  that  of  an  actively 
growing  past,  or  of  one  which  is  the  seat  of  '  determination '  of  blood, 
or  of  'active  congestion.'  In  these  cases  the  heat  is  high,  chiefly 
because  the  blood,  brought  quickly  from  the  heart,  is  quickly  renewed ; 
and  the  quickly  moving  blood  around  the  inflamed  part  may  communi- 
cate its  heat  to  that  which  is  moving  more  slowly.  But  the  proper 
heat  of  inflammation  (I  mean  that  which  is  measurable  by  the  thermo- 
meter at  the  inflamed  part)  is  probably  due  also  to  the  oxydation  of 
the  degenerating  tissues  ;  a  process  which  we  might  safely  assume  to 
be  rapidly  going  on  in  the  more  destructive  inflammations,  and  which 
is,  indeed,  nearly  proved  by  some  of  the  evidences  of  the  increased 
excretion  of  oxydised  substances  in  inflammations,  especially  by  the 
increase  of  phosphates  in  the  urine  during 'inflammation  of  the  brain.1 
It  is  far  from  proved,  indeed,  that  this  source  of  heat  is  sufficient  for 
the  explanation  of  the  increase  in  an  inflamed  part ;  and  it  may  be  at 
once  Objected  that  we  have  no  evidence  that  the  hottest  inflamed  parts 
are  those  in  which  the  most  destructive  processes  are  going  on.  Still, 
in  relation  to  the  question,  how  far  the  increased  heat  is  a  sign  of  bhe 
quantity  of  formative  force  that  is  being  exercised,  we  may  argue  thai, 
as  the  general  supply  of  heat  in  our  bodies  is  derived  from  oxydation 
or  combustion  of  wasted  tissues  or  of  surplus  food,  so  in  these  local  aug- 
mentations of  heat,  the  source  is,  perhaps,  rather  from  similar  destruc- 
tion of  organised  substances  than  from  increased  formation  of  them. 

'  Dr  Bence  Jones  :  On  the  contrast  between  Delirium  Tremens  and  Inflammation 
of  the  Brain,  Mal-Chir.  Trans,  xix.  p.  37  j  and  Virehow,  in  \xxs  Archiv,  B.  it.  U.  I. 
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If  it  be  so,  the  increased  heat  will  give  no  ground  for  regarding  the 
inflammatory  process  as  the  result  of  a  greater  exercise  of  formative 
force  than  is  employed  in  ordinary  nutrition  ;  none  for  speaking  of  it  as 
increased  nutrition  or  increased  action.  Rather,  this  sign  may  be 
added  to  the  evidences,  that  the  inflammatory  process  presents,  of 
diminished  formative  force,  and  of  a  premature  and  rapid  degeneration, 
in  the  affected  part. 

In  thus  endeavouring  to  estimate  the  difference  between  the  normal 
and  the  inflammatory  modes  of  nutrition,  in  regard  to  the  qnantity  of 
formative  or  other  vital  force  exercised  in  them  respectively,  I  have 
also  stated  the  chief  differences  in  relation  to  the  quality  or  method  of 
nutrition. 

The  most  general  peculiarity  of  the  inflammatory  method  is  the  con- 
currence of  the  two  distinct  though  usually  coincident,  events,  of  which 
I  have  spoken  at  such  length ;  namely,  1st,  the  impairment  or  suspen- 
sion of  nutrition  of  the  proper  substance  of  the  inflamed  part;  and  2nd 
the  production,  from  the  blood,  of  material  more  than  sufficient  in 
quantity  for  the  nutrition  of  the  part,  but  less  than  sufficient  in  its 
capacity  of  development. 

By  these  concurring,  inflammation  is  plainly  distinguished  from  the 
normal  method  of  nutrition.  The  same  combination  of  events  estab- 
lishes the  chief  differences  between  the  inflammatory  and  every  other 
mode  of  nutrition  in  a  part.  Thus,  from  all  the  forms  of  mere  atrophy 
or  degeneration,  the  inflammatory  process,  at  least  in  the  typical 
examples,  is  distiugnished  by  the  production  of  the  lymph,  which  may 
be  organising,  even  while  the  proper  tissue  of  the  inflamed  part  is  in 
process  of  atrophy,  degeneration,  or  absorption.  So  far  as  the  tissues 
inflamed  are  concerned,  some  inflammations  might  be  classed  with 
atrophies  or  degenerations  ;  bnt  the  concurrent  production  of  lymph  is 
distinctive  of  them. 

On  the  other  side,  the  inflammatory  mode  of  nutrition  is  distin- 
guished from  hypertrophy  by  the  failure  of  the  nutrition  of  the  inflamed 
part  itself.  So  far  as  mere  production  and  formation  of  organic  forms 
are  concerned,  some  inflammations  might  be  paralleled  with  hyper- 
trophies  ;  but  the  organisation  of  the  lymph  commonly  falls  short  of 
that  proper  to  the  part  in  which  it  is  produced;  and  the  substance  of 
the  part,  instead  of  being  augmented,  is  only  replaced  by  one  of  lower 
organisation. 

And,  lastly,  from  the  production  of  new  growths,  such  as  tumours, 
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tlie  inflammatory  process  is  distinguished  by  this, — that  its  organised 
products,  though  like  natural  tissues  of  the  body,  are  usually  infiltrated, 
fused,  and  interwoven  into  the  textures  of  the  inflamed  parts  ;  and 
that,  when  once  their  development  is  achieved,  they  have  no  tendency 
to  increase  in  a  greater  ratio  than  the  rest  of  the  body. 

I  am  well  aware  that  these  can  be  accepted  as  only  the  generally 
distinguishing  characters  of  the  complete  inflammatory  process.  Cases 
might  be  easily  adduced  in  which  the  border  lines  are  obscured  ;  in- 
flammations confounded  on  one  side  with  atrophies,  on  another  with 
hypertrophies,  on  a  third  with  tumours,  and  on  others  with  yet  other 
local  phenomena  of  disease.  But  the  same  difficulties  are  in  every 
department  of  our  science ;  yet  we  must  acknowledge  the  valne  of 
general  distinctions  among  diseases  even  more  alike  than  these  are. 

The  case  that  I  have  chosen  for  illustrating  the  general  nature  of 
the  inflammatory  process  is  one  representing  the  disease  in  its  simplest 
form  and  earliest  stage,  manifesting  only  the  formation  of  lymph,  and 
such  a  change  as  the  softening  or  absorption  of  the  inflamed  part.  This 
is  but  the  beginning  of  the  history  :  but,  if  the  inflammation  continues 
or  increases  in  severity,  all  that  follows  is  consistent  with  this  beginning  ; 
all  displays  the  same  double  series  of  events,  the  same  defective  nutri- 
tion of  the  part,  and  the  same  production  of  low  organic  forms.  But 
these  additions  are  observed  :  the  part  is  more  and  more  deteriorated, 
and  perishes  in  the  mass,  or  in  minute  fragments  ;  the  newly- organised 
products,  not  finding  the  necessary  conditions  of  nutrition,  partake  in 
the  degenerative  process,  and,  iustead  of  being  developed,  are  degene- 
rated into  pus,  or  some  yet  lower  forms,  or  perish  with  the  tissues  in 
which  they  are  imbedded. 

Respecting  now  the  causes  of  inflammation,  I  shall  not  say  more  of 
its  exciting  causes,  than  that  from  the  external  ones,  which  alone  we 
can  at  all  appreciate,  we  may  derive  a  confirmation  of  the  opinion  I 
have  expressed  concerning  the  nature  of  the  process.  They  are  such 
as  wonld  be  apt  to  produce  depression  of  the  vital  forces  in  a  part ;  all 
being  I  think,  such  as,  when  applied  with  more  severity,  or  for  a  lon- 
ger time,  lead,  not  to  inflammation,  but  to  the  death  of  the  part.  If  a 
certain  excess  of  heat  will  inflame,  a  certain  yet  greater  heat  will  kill  : 
if  some  violence  will  inflame,  a  greater  violence  will  kill :  if  a  d fluted 
chemical  agent  will  only  irritate,  the  same  concentrated  wd  destroy 
the  part.  The  same  may  be  said,  I  think,  of  cold,  and  all  the  other 
external  exciting  causes  of  inflammation.    I  am  aware  that  other  ex- 
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planatioBS  of  their  action  are  given ;  but  none  seems  to  nio  so  simple, 
or  so  consistent  with  the  nature  of  the  process  that  follows  them,  as 
this  which  assumes  that  they  all  tend  (as  it  may  be  said)  to  depress 
the  vital  forces  exercised  in  the  affected  part.  They  may  be  stimulants 
or  excitants  of  the  sensitive  nerves  of  the  part,  but  they  lead  to  the 
opposite  of  activity  in  its  nutritive  processes.  In  the  reaction  which 
follows  the  application  of  some  of  them,  they  may  seem  to  have  been 
the  excitants  of  nutritive  action  ;  but  if  the  inflammatory  state  ensue, 
the  formative  process,  we  have  seen,  is  really  diminished. 

The  proximate  causes,  or  immediately  preceding  conditions,  of  in- 
flammation, appear  to  be  various  perversions  of  the  necessary  conditions 
of  healthy  nutrition  in  a  part  (p.  11)  ;  that  is,  morbid  changes  in  either 
the  supply  of  blood,  the  composition  of  the  blood,  the  influence  of  the 
nervous  force,  or  the  condition  of  the  proper  substance  of  the  inflamed 
part.  Any  one  or  more  of  these  four  conditions  of  nutrition  being 
changed  in  quality  may  initiate  an  inflammation.  A  change  in  quantity 
more  usually  produces  either  an  excess  or  deficiency  of  nutrition  in  the 
part,  or  some  process  different  from  inflammation.  Thus,  a  diminution 
or  withdrawal  of  the  blood,  without  alteration  of  its  quality,  is  usually 
followed  by  atrophy,  degeneration,  or  death :  a  mere  increase  of  blood 
in  a  part  may  produce  hypertrophy,  or  something  more  nearly  resem- 
bling inflammation,  yet  falling  short  of  it.  Similar  effects  may  ensue 
from  a  mere  increase  or  decrease,  or  abstraction,  of  nervous  force. 
Change  in  the  quality,  whether  with  or  without  one  in  the  quantity,  of 
the  conditions  of  nutrition,  appears  essential  to  the  production  of  the 
phenomena  of  inflammation. 

I  will  endeavour  now  to  show  that  inflammation  may  follow  such 
perversion  or  qualitative  change  in  each  of  ths  conditions  of  nutrition, 
even  though  all  the  rest  of  them  remain  for  a  time  in  their  normal 
state :  selecting,  for  this  purpose,  such  cases  of  inflammation  as  we 
may  trace,  proceeding,  in  the  first  instance,  from  the  uncomplicated 
error  of  a  single  condition  of  nutrition. 

I.  Inflammation  may  perhaps  be  produced — it  certainly  may  be 
commenced,  and  in  some  measure  imitated — by  changes  in  the  blood- 
vessels ;  changes  attended  with  alteration  of  their  size,  or  their  per- 
meability, or  the  other  qualities  by  which  they  affect  the  supply  of  blood 
to  a  part.  This  may  be  concluded  from  the  similarity  to  some  of  the 
phenomena  of  inflammation  which  may  be  observed  in  certain  cases  of 
mechanical  obstruction  to  the  venous  circulation.    In  cases  of  ascites 
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from  diseased  heart  or  liver,  the  peritoneum  often  contains  coagula  of 
fi  brine  floating  free  in  the  serum,  though  no  organ  may  present  ap- 
pearances of  having  been  inflamed.  In  such  a  case,  moreover,  I  have 
found  a  form  of  nucleated  blastema  1  developed  in  these  ooagula,  even 
while  floating  free.  In  another  case  of  mechanical  dropsy,  I  have  found 
the  fluid  of  anasarca  in  the  scrotum  containing  both  fibrine  and  abun- 
dant lymph-corpnscles.  In  like  manner  an  apparently  uncomplicated 
obstruction  at  the  left  side  of  the  heart  may  produce  many  of  the  phe- 
nomena of  bronchitis.  Such  as  these  are  the  cases  through  which 
mechanical  congestions  of  blood  connect  themselves  with  inflammation. 
And  if  to  these  we  add  the  constancy  of  increased  vascularity  among 
the  phenomena  of  inflammation,  they  may  be  sufficient  to  make  us 
believe  that  disturbances  in  the  circulation  of  a  part  may  produce  some 
of  the  principal  phenomena  of  inflammation,  even  though  all  the  other 
conditions  of  nutrition  are,  in  the  first  instance,  unchanged.  But  I 
know  no  other  good  evidence  for  the  belief;  audi  think  we  should  not 
lay  much  stress  on  these  cases,  since  they  display  an  imitation  of  only 
some  parts  of  the  process  of  inflammation  ;  namely,  the  fulness  of  the 
vessels,  the  retarded  blood,  and  the  production  of  organisable  matter. 
The  nutrition  of  the  proper  tissues  of  a  part,  with  merely  obstructed 
circulation,  suffers  but  a  trivial  loss  or  disturbance  in  comparison  with 
that  which  would  accompany  an  inflammation  with  an  equal  amount  of 
retardation  in  the  movement  of  the  blood.  So  far  as  the  exudation  in 
an  inflamed  part  depends  on  the  altered  mechanical  relations  of  the 
blood  and  vessels,  so  far  may  similar  alterations  alone  produce  effects 
imitating  those  of  inflammation  ;  they  may  also  be  the  beginning  of  the 
more  complete  process  ;  but  I  believe  that  the  merely  mechanical  dis- 
turbances of  the  circulation  are  no  more  adequate  alone  to  the  explana- 
tion of  the  whole  process  of  inflammation,  than  the  normal  movements 
of  the  blood  are  adequate  to  the  explanation  of  the  ordinary  process  of 
nutrition.2 

II.  We  may  speak  much  less  equivocally  of  the  influence  of  the  st  a  I  e 
of  the  blood  itself  in  causing  inflammations;  for  there  can  belittle 

1  In  1870  one  would  not  venture  to  say  that  there  were  not '  migrated'  white 
blood-corpuscles  taking  the  chief  part  in  this  development,  or  that  the  colls  of  son,, 
adjacent  epithelial  surface  may  not  have  been  detached  and  undergone  prohferat.ou 

in  tbo  coagula.  .  , 

*  The  experiments  by  CI.  Bernard  and  others,  alluded  to  on  p.  30,  conclusively 
show  that  great  hyperemia  and  increased  redness  and  temperature  may  occur  in  a 
part,  under  certain  conditions,  without  being  accompanied  by  any  of  the  other  evidences 
of  inflammation. 
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doubt  that  a  very  great  majority  of  the  so-called  spontaneous  or  con- 
stitutional, as  distinguished  from  traumatic,  inflammations,  have  herein 
their  origin.  We  might  anticipate  this,  from  the  consideration  that, 
in  normal  nutrition,  the  principal  factors  are  the  tissues  and  the  blood 
in  their  mutual  relations ;  but  we  have  better  evidence  tban  this,  in 
cases  of  local  inflammations  occurring  in  consequence  of  general  diseases 
of  the  blood.  Some  instances  of  this  are  clearly  proved,  as,  e.g.  the 
inflammation  of  the  kidney  and  bladder  by  cantbarides,  of  the  stomach 
by  irritant  poisons  injected  into  the  blood,  and  others.  Not  less  evi- 
dent is  the  influence  of  the  blood  as  a  cause  of  inflammation  in  the  cases 
of  eruptive  fevers,  when  the  presence  of  morbid  materials  in  the  blood 
is  proved  by  the  effects  of  their  transference  in  inoculation.  Scarcely 
less  thoroughly  demonstrated  are  the  cases  of  rheumatism  and  gout,  of 
lepra,  psoriasis,  herpes,  eczema,  erysipelas,  and  other  such  affections, 
whose  primary  seat  in  the  blood  all  acknowledge  in  practice,  if  not  in 
theory— whose  only  probable  common  action  is  on  the  blood. 

Now,  in  all  these  cases,  local  inflammations  are  the  external  signs 
of  the  general  affection  of  the  blood  :  and  I  apprehend,  that  if  any 
difficulty  be  felt  in  receiving  these  as  evidences  that  the  morbid  con- 
dition of  the  blood  is  the  cause  of  the  local  inflammation,  it  will  be 
through  doubt  whether  a  general  disease  of  the  blood — a  disease  affect- 
ing the  blood  sent  to  every  part — can  produce  peculiar  phenomena  of 
disease  in  only  certain  small  parts  or  organs.  But  this  local  effect  of 
a  general  disease  of  blood  has  its  illustration  in  some  of  the  sure  prin- 
ciples of  physiology  ;  especially  in  one  which  I  have  fully  illustrated  in 
former  lectures  (pp.  11  et  seq.,  and  p.  47)  ;  namely,  that  the  presence 
of  certain  materials  in  the  blood  may  determine  the  formation  of  ap- 
propriate organisms,  in  which  they  may  be  incorporated. 

It  is  in  exact  parallel  with  the  facts  in  physiology  which  I  then 
adduced,  that  in  certain  general  diseases  of  the  blood,  organs  are 
formed,  as  the  products  of  inflammation,  within  which  the  specific 
morbid  material  is  incorporated.  Thus,  in  small-pox,  cow-pox,  primary 
syphilis,  and  whatever  oi^er  diseases  may  be  transferred  by  inoculation, 
the  morbid  material  from  the  blood  is  incorporated  in  the  products  of 
inflammation,  which  are  enclosed  within  the  characteristic  vesicle  or 
pustule,  or  infiltrated  lymph,  just  as,  in  the  cases  already  cited,  the 
constituents  of  urine  or  of  medicines  are  incorporated  in  the  renal  cells, 
"which  are  formed  witbin  the  substance  of  the  kidney  ;  or  just  as  the 
constituents  of  sap  arc  incorporated  in  fruit. 

In  the  cases  of  disease  produced  by  a  demonstrable  virus  we  have 
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all  the  evidence  that  can  be  necessary  to  prove  the  principle,  that  a 
general  disease  of  the  blood  may  be  the  cause  of  a  local  inflammation  in 
one  or  more  circumscribed  portions  of  a  tissue.  And  the  analogy  is  so 
close,  that  I  think  we  need  not  hesitate  to  receive  the  same  explanation 
of  other  inflammations,  which  I  have  cited  as  occurring  during  morbid 
conditions  of  the  blood.  For  although  we  cannot,  by  inoculation,  prove 
that  a  specific  morbid  material  of  such  a  disease  as  herpes  or  eczema, 
gont  or  rheumatism,  has  been  incorporated  in  the  inflammatory  products, 
yet  we  find  great  probability  hereof  in  the  many  analogies  which  these 
diseases  present  to  the  inocnlable  diseases,  in  their  whole  history,  and, 
especially,  in  the  decrease  or  modification  of  general  illness  which  ensues 
on  the  full  manifestation  of  the  local  inflammation. 

If  it  be  asked  why  a  morbid  material  is  determined  to  one  part  or 
tissue  rather  than  another,  or  why,  for  example,  the  skin  is  the  normal 
seat  of  inflammation  in  small-pox,  the  joints  in  rheumatism,  and  so  on, 
I  believe  we  must  say  that  we  are,  on  this  point,  in  the  same  ignorance 
as  we  are  concerning  the  reason  why  the  materials  of  sweat,  though 
carried  to  all  parts,  are  only  discharged  at  the  skin,  those  of  urine  at  the 
kidneys,  of  bile  at  the  liver,  or  why  the  greater  part  of  the  albuminous 
principles  are  incorporated  in  the  muscles,  and  of  the  gelatinous  in  the 
bones.  We  cannot  tell  why  these  things  are  so,  but  they  are  familiar 
facts,  and  parallel  with  what  I  here  assume  of  the  incorporation  of 
morbid  materials  derived  from  the  blood. 

Again,  it  may  be  said  that  we  need  some  explanation  of  the  fact  that 
the  morbid  condition  of  the  blood  does  not  influence  the  whole  extent 
of  any  given  tissue,  but  only  portions  of  it.  In  the  secretion  of  urine, 
it  may  be  believed  that  the  whole  kidney  is  affected  and  works  alike  ; 
but  in  the  assumed  separation  of  the  virus  of  small-pox,  only  patches  of 
the  skin  are  the  seats  of  pustules  ;  in  vaccinia  and  primary  syphilis, 
only  a  single  point  ;  in  secondary  and  tertiary  syphilis,  a  certain,  but 
sometimes  disorderly,  succession  of  various  parts  ;  and  so  on. 

It  must  be  admitted  that  many  of  the  facts  here  referred  to  cannot 
yet  be  explained.  In  some  cases,  however,  we  can  assign,  with  much 
probability,  the  conditions  that  determine  the  locality  in  which  a  gene- 
ral  disease  of  the  blood  will  manifest  itself  by  inflammation.  In  some 
instances,  it  is  evident  that  the  localisation  is  determined  by  such  as  we 
may  call  a  weakened  or  depressed  condition,  a  state  of  already  impaired 
nutrition,  in  some  one  part.  For  instance,  when  a  stream  of  cold  air  is 
impelled  on  some  part,  say  the  shoulder,  of  a  person  disposed  to  rheu- 
matism, it  determines,  as  a  more  general  exposure  to  cold  might  do  in 
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the  same  person,  the  rheumatic  state  of  the  blood  with  all  its  general 
symptoms;-  but  it  determines,  besides,  the  part  in  which  that  rheumatic 
state  shall  manifest  itself  first  or  alone.  The  depressed  nutrition  of  the 
chilled  shoulder  makes  it  more  liable  than  any  other  part  to  be  the  se'at 
of  inflammation  excited  by  the  diseased  blood. 

Or,  again,  when  a  virus  is  inserted,  as  in  all  cases  of  poisoned 
wounds,  the  local  inflammation  produced  by  the  disease  with  which  the 
the  whole  blood  is  infected  will  commonly  have  its  seat  in  the  wounded 
part.  The  virus  must  have  produced  some  change  in  the  place  in  which 
it  was  inserted,  as  well  as  in  the  whole  mass  of  the  blood.  The  change 
is  not  merely  that  of  a  wound  ;  for  a  simple  wound  made  in  the  same 
person,  at  the  same  time,  will  not  similarly  inflame  ;  it  is  a  change  due 
to  the  direct  and  local  influence  of  the  virus.  And  the  part  thus 
changed  may  long  remain  in  a  peculiar  morbid  state,  and  peculiarly 
prone  to  inflammation  from  diseased  blood.  Thus,  an  infant  was  vac- 
cinated in  the  middle  of  June,  and  the  disease  had  its  usual  course ;  six 
ordinary  vesicles  formed  in  the  punctures  in  the  left  arm,  and  common 
cicatrices  remained,  and  all  appeared  well.  In  the  middle  of  July, 
inflammation  of  the  left  axillary  glands  ensued.  When  I  saw  the  child 
on  August  21st,  the  glands  were  very  large,  and  partially  suppurated, 
and  there  was  extensive  inflammation  of  the  skin  of  the  upper  arm. 
On  August  30th,  the  pus  having  been  partially  discharged  by  incision, 
the  glands  had  subsided,  but  superficial  inflammation  of  the  integuments 
existed  still,  and  now  there  was,  on  the  middle  of  each  vaccine  cicatrix, 
a  distinct  circular  low  vesicle,  not  unlike  that  of  the  true  vaccine  erup- 
tion, except  that  it  was  not  umbilicated,  and  appeared  to  have  an 
undivided  cavity.  I  observed  in  myself  a  trivial  yet  proving  instance 
of  the  same  principle.  In  1857  I  sprained  my  wrist,  and  applied  twelve 
leeches  for  the  relief  of  pain.  The  bitten  places  inflamed  and  slightly 
ulcerated,  and  scars  formed  slowly.  But  I  had  forgotten  them  till  in 
18G2,  when,  more  than  five  years  after  the  accident,  I  was,  for  the  first 
time,  travelling  in  the  summer  heat  of  Italy.  Then  the  scar  of  every 
leech-bite,  but  of  no  other  part  of  my  shin,  became  inflamed,  and  in  the 
place  of  each  a  troublesome  papule  formed,  and  did  not  get  well  till  my 
return  to  England.  All  remained  quiet  till,  in  my  next  vacation,  and 
again  in  the  heat  of  Italy,  the  same  renewed  inflammation  occurred  in 
every  scar.  The  same  event  ensued  in  the  three  following  summers. 
After  this  the  scars  bore,  without  change,  the  heat  and  other  disturb- 
ances of  travelling  :  but  nine  years  had  elapsed  before  the  local  '  weak- 
ness '  caused  by  each  leech-bite  was  completely  remedied. 
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Such,  cases  are,  probably,  only  examples  of  a  general  rule,  that  a 
part  whose  natural  force  of  nutrition  is  in  any  way  depressed,  is,  more 
than  a  healthy  part,  liable  to  become  the  seat  of  chief  manifestation  of 
a  general  blood  disorder.  A  part  that  has  been  the  seat  of  former  dis- 
ease or  injury,  and  that  has  never  recovered  its  vigour  of  nutrition,  is 
always  so  liable  ;  it  is  a  weak  part.  Thus,  the  old  gouty  or  rheumatic 
joint  is  apt  to  receive  the  brunt  of  the  new  attack.  And  the  same  may 
happen  in  a  more  general  way.  A  man  was  under  my  care  with 
chronic  inflammation  of  the  synovial  membrane  of  his  knee,  and 
general  swelling  about  it :  he  was  attacked  with  measles,  and  the 
eruption  over  the  diseased  knee  was  a  diffused  bright  scarlet  rash.  A 
patient  under  Dr.  Budd's  care  had  small-pox  soon  after  a  fall  on  the 
nates :  the  pustules  were  thinly  scattered  everywhere,  except  in  the 
seat  of  former  injury,  and  on  this  they  were  crowded  as  thickly  as 
possible.  Thus,  too,  when  a  part  has  been  injured,  and,  it  may  be, 
is  healing,  a  disease  having  begun  in  the  blood  will  manifest  itself  in  this 
part.  Impetigo  appears  about  blows  and  scratches  in  unhealthy 
children  ;  erysipelas  about  the  same  in  men  with  unhealthy  blood. 

Such  are  some  of  the  cases  in  which  we  seem  able  to  explain  the 
apparent  choice  of  locality  for  inflammation,  made  by  a  morbid  mate- 
rial which  is  diffused  through  all  the  blood.  Many  remain  unexplained  ; 
if  it  were  not  so,  this  portion  of  pathology  would  be  a  singular  excep- 
tion to  the  general  condition  of  the  science.  But  these  difficulties 
afford  no  warrant  for  the  rejection  of  a  theory,  of  which  the  general 
probability  is  affirmed  by  so  many  analogies,  by  the  sufficiency  of  its 
terms  for  the  expression  of  the  facts,  and,  it  may  be  added,  by  nearly 
every  particular  in  the  constitutional  treatment  of  local  inflammation. 
For  I  suppose  there  are  few  parts  of  the  medicinal  treatment  of  local 
inflammation  for  which  any  reason  can  be  shown,  unless  it  be  assumed 
that  the  medicine  corrects  some  morbid  condition  of  the  blood. 

Let  it  be  added  that  the  state  of  the  blood  may,  in  part,  or  chiefly, 
determine,  not  only  the  locality,  but  also  the  degree  and  form  of  the 
inflammation.  It  may,  as  Dr.  Ormerod  has  well  expressed  it,  1  imprint 
on  the  morbid  product  (of  inflammation)  certain  tendencies  which  take 
effect  after  the  morbid  products  have  entered  upon  a  condition  of  co 
paratively  independent  existence.'  1  But  on  this  point  I  need  not 
dwell  :  for  a  large  portion  of  Lecture  XIV.  is  devoted  to  it,  and  it  w,ll 
be  again  considered  in  the  Lecture  on  Specific  Diseases. 

•  In  Ms  LeettOM  on  tho  PWMbg?  and  Treatment  of  Valvular  Disease  of  the 
Heart,  in  the  Medical  Gazette,  1801. 
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III.  To  test  the  influence  of  a  disturbance  of  the  nervous  force  in 
engendering  the  inflammatory  process,  we  must  not,  as  is  commonly 
done,  take  cases  of  the  effects  of  external  injury.  Such  an  injury,  or 
the  presence  of  a  foreign  body,  is  supposed  to  excite  inflammation  by 
stimulating  the  nerves  of  the  part,  and  by  changing,  through  their  in- 
fluence, the  state  or  action  of  the  bloodvessels.  This  may  be  true ;  but 
-we  should  remember  that  when  a  common  injury  is  inflicted,  it  acts  not 
only  on  the  nerves  of  the  part,  but  also  on  its  proper  tissues  ;  and  it 
may  so  affect  the  state  of  these  tissues  that  the  changes  produced  in 
them  may  be  the  excitant  of  inflammation,  independent  of  the  affection 
of  the  nerves.    All  such  cases  as  these  are  thus  ambiguous. 

For  a  better  test,  we  must  select  cases  in  which  the  excitant  of  in- 
flammation acts  (at  least  in  the  first  instance)  on  the  nervous  system 
alone.  The  simplest  may  be  the  most  proving  instances.  "Whoever 
has  worked  much  with  microscopes  may  have  been  conscious  of  some 
amount  of  inflammation  of  the  conjunctiva,  in  consequence  of  over- 
work. Now  the  stimulus  exciting  this  inflammation  has  been  directly 
applied  to  the  retina  alone  ;  and  I  have  often  had  a  slightly  inflamed 
left  conjunctiva,  after  long  working  with  the  right  eye,  while  the  left 
eye  has  been  all  the  time  closed.  I  know  not  how  such  an  inflamma- 
tion of  the  conjunctiva  can  be  explained,  except  on  the  supposition 
that  the  excited  state  of  the  optic  nerve  is  transferred  or 
communicated  by  the  filaments  of  the  nerves  of  the  conjunctiva,  gene- 
rating in  them  such  a  state  as  interferes  with  its  nutrition.  It  is  true 
that  in  these  simpler  cases,  the  retina  is  not  itself  evidently  inflamed  ; 
but  after  yet  severer  stimulus  it  commonly  is  so,  and  the  conjunctiva 
shares  in  the  evil  effects  of  the  communicated  stimulus  ;  effects  which 
we  cannot  ascribe  to  any  alteration  in  the  blood,  or  the  size  of  the 
bloodvessels. 

I  may  mention  another  case  ;  the  occurrence  of  inflammation  of  the 
testicle  in  cases  of  severe  irritation  of  the  urethra.  The  most  unexcep- 
tionable cases  of  the  kind  are  those  in  which  the  irritation  is  produced 
by  a  calculus  impacted  in  a  healthy  urethra.  I  have  a  specimen,  in 
which  extensive  collections  of  lymph  and  pus  are  seen  in  the  testicle  of 
a  man,  in  whose  urethra  a  portion  of  calculus  was  impacted  after  lithot- 
rity.  Here  is  such  an  inflammation  as  we  cannot  refer  to  disease  of 
the  blood,  and  attended  by  such  changes  as  we  cannot  explain  by  any 
enlargement  or  paralysis  of  the  bloodvessels  ;  nor  do  I  know  how  it 
cap  ho  at  all  explained,  except  by  the  disturbance  of  the  exercise  of  the 
nervous  force  in  the  testicle,  which  disturbance  was  excited  by  trans- 
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fcrenco  from  the  morbidly-affected  nerves  of  the  primary  seat  of  irrita- 
tion in  the  urethra. 

For  similar  evidence  of  the  influence,  not  of  suspension,  but  of  dis- 
turbance of  the  nervous  force,  in  producing  inflammation,  many  of  the 
cases  might  be  again  cited  which  were  referred  to  (p.  31)  as  evidence 
of  the  influence  of  the  nervous  system  in  ordinary  nutrition.  Among 
these  are  the  cases  of  Herpes  Zona,  in  which  inflammation  ensues  only 
in  certain  patches  of  skin  or  mucous  membrane,  supplied  by  the  bran- 
ches of  one  nerve  previously  neuralgic  ;  those  also  of  eczema  and  of 
'  glossy  fingers,'  of  oedema,  and  of  rheumatoid  inflammation  of  joints, 
following  injury  and  abiding  irritation  of  nerves,  without  any  indica- 
tion of  other  disturbance,  whether  local  or  general. 

Now,  for  the  explanation  of  such  cases  as  these,  there  appear  to  be 
two  chief  theories  :  1.  It  may  be  that  the  nerves  distributed  to  the 
minute  bloodvessels  of  a  part  may  be  so  affected  that  these  vessels  may 
dilate,  and  their  dilatation  may  produce  the  other  phenomena  of 
inflammation ;  or,  2.  The  disturbance  of  the  nervous  force  may 
more  directly  interfere  with  the  process  of  nutrition,  inasmuch  as 
this  force  exercises  always  some  influence  in  the  nutrition  of  each 
part. 

The  first  of  these  theories  had  at  one  time  acquired  a  dominant 
place  in  some  systems  of  pathology,  especially  in  those  of  Germany. 
The  principal  form  of  it,  which  was  maintained  most  prominently  by 
Henle,  enlisted  also  the  approval  of  Bokitansky,  and  was  largely  recei- 
ved, professing  to  explain  all  inflammations,  and  passing  by  the  name 
of  '  neuro-pathological,'  to  distinguish  it  from  the  '  humoral,'  and  all 
other  theories  of  inflammation.  This  theory  may  be  thus  briefly  stated. 
The  exciting  cause  of  inflammation,  whether  an  external  cause,  such  as 
an  injury  of  a  part,  or  an  internal  one,  such  as  diseased  blood,  acts,  in 
the  first  instance,  on  the  sensitive,  centripetal,  or  afferent  nerves  of  the 
part.  These  it  affects  as  a  stimulant,  producing  in  them  an  excited 
state,  which  state,  being  conveyed  to  some  nervous  centre,  is  thence  re- 
flected on  the  centrifugal  or  motor  nerves  of  the  bloodvessels  of  the 
same,  or  some  other  related  part.  This  reflection,  however,  is  supposed 
to  bring  about  a  kind  of  antagonistic  sympathy,  such  that,  instead  of 
exciting  the  motor  forces  of  the  bloodvessels  to  make  them  contract,  it 
paralyses  them,  and  is  followed  by  their  dilatation  or  relaxation.  Tins 
dilatation  being  established,  the  effusion  and  other  phenomena  of  in- 
flammation are  assumed  to  follow  as  natural,  and  most  of  them  as 
mechanical,  consequences. 
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The  eminence  of  those  who  have  supported  this  hypothesis  makes 
one  hesitate  in  rejecting  it ;  and  yet  I  cannot  help  believing  it  to  be 
groundless.  If  we  remember  that  parts  may  present  the  chief  pheno- 
mena of  inflammation,  though  they  have  no  nerves,  as  the  firmest  ten- 
dons, and  articular  cartilages  ;  that  the  degrees  of  inflammation  in  parts 
bear  no  proportion  to  the  amounts  of  pain  in  them  when  inflamed  ; 
that  the  severest  pains  may  endure  for  very  long  periods  with  only 
trivial,  if  any,  phenomena  of  inflammation  ;  we  may  well  think  that 
there  can  be  no  sufficient  ground  for  the  invention  of  such  an  hypothe- 
sis as  this.  And,  if  we  add  that,  even  admitting  the  dilatation  of 
bloodvessels  as  a  possible  consequence  of  the  stimulus  of  sensitive 
nerves,  yet  the  phenomena  of  even  simple  inflammation  would  be  no 
necessary  consequence  thereof ;  that  the  varieties  of  inflammations 
would  be  quite  unintelligible  as  results  of  similar  mechanical  distur- 
bances of  the  circnlation ;  and  that  the  dilatation  of  bloodvessels,  in 
any  mechanical  way  produced,  is  followed  by  only  feeble  imitations  of 
a  part  of  the  inflammatory  process  ;  then  we  may  think  that  the  hy- 
pothesis, if  all  its  postulates  be  granted,  will  yet  be  insufficient  for  the 
explanation  of  the  facts. 

I  believe  that,  if  we  would  have  any  clear  thoughts  respecting  the 
influence  of  the  nerves  in  initiating  inflammations,  we  must  first  re- 
ceive the  theory  already  referred  to  (p.  28),  that  a  certain  exercise  of 
the  nervous  force  is  habitually  and  directly  engaged  in  the  act  of  nor- 
mal nutrition.  If  we  admit  this,  there  can  be  little  difficulty  in  believ- 
ing, whatever  there  may  be  in  explaining,  that  the  perturbations  of  the 
nervous  force  may  engender  the  inflammatory  mode  of  nutrition  more 
directly  than  by  first  paralysing  the  bloodvessels  of  a  part.  We  attain 
nearly  to  a  proof  of  this  in  the  instances  of  altered  nutrition  adduced 
in  a  former  lecture  (p.  31),  and  in  those  of  secretions  altered,  not  in 
quantity  alone,  but  in  quality,  by  affections  of  the  nervous  system.  It 
is  almost  inconceivable  that  any  of  the  essential  properties  of  a  secretion 
should  be  changed  by  an  alteration  in  the  quantity  or  movement  of 
the  blood  in  a  gland  :  yet  such  changes  are  frequently  manifest  in  the 
milk,  tears,  urine,  and  sweat,  under  the  influence  of  mental  affections 
of  the  nervous  force  ;  and  the  analogies  of  secretion  and  nutrition  give 
these  cases  nearly  the  weight  of  proof  in  the  question  of  the  influence 
of  the  disturbed  nervou3  force  in  causing  inflammations. 

rV.  The  last  of  the  necessary  conditions  of  normal  nutrition  in  a 
part  is  the  healthy  state  of  the  part  itself;  and  it  appears  highly  pro". 
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bable  that  a  disturbance  of  this  may  initiate,  and  in  tins  sense  be  the 
cause  of,  inflammation.  This  is  probable  for  many  reasons  ;  and,  first, 
from  analogy  with  normal  nutrition.  Generally,  the  principal  condi- 
tions of  nutrition  are  in  the  relative  and  mutual  influences  of  the  ele- 
ments of  the  tissues  and  the  blood.  More  particularly,  the  state  of  the 
tissues  determines,  at  least  in  great  measure,  both  the  quantity  and  the 
rate  of  movement  of  the  blood  supplied  to  them  :  the  changes  of  the 
tissues,  whether  in  growth  or  decrease,  usually  just  preceding  the  ad- 
apted changes  in  the  supply  of  blood  (p.  51).  So,  we  may  believe,  a 
change  in  a  part,  anyhow  engendered,  may,  by  altering  its  relation  to 
the  blood,  alter  its  mode  of  nutrition,  and  some  of  the  changes  may 
produce  the  inflammatory  mode  of  nutrition,  together  with  the  altered 
supply  of  blood,  and  other  characteristic  signs.1  I  am  disposed  to 
think  such  changes  would  be  especially  effective,  as  causes  of  inflamma- 
tion, when  they  ensue  in  the  rudimental  and  still  developing  elements 
of  the  tissue  ;  for,  as  it  seems  to  be  chiefly  these  which  determine  the 
normal  supply  of  blood  in  a  part,  so,  probably,  the  abnormal  state  of 
them  would  most  affect  that  supply. 

Secondly,  we  may  judge  the  same  from  the  analogy  between  inflam- 
mation and  the  process  of  repair.  Certainly  it  is  the  state  of  the  in- 
jured part,  i.e.  of  its  proper  tissues,  not  of  its  nerves  and  bloodvessels, 
which  initiates  the  processes  of  repair.  Now  some  of  these  are  so  like 
those  of  inflammation,  that  they  are  commonly  identified,  and  are  not 
capable  of  even  a  refined  distinction.  This  is  especially  the  case  with 
the  articular  cartilages  and  the  cornea.2 

And  thirdly,  the  influence  of  the  condition  of  the  proper  tissues  of 
a  part  in  initiating  inflammation  in  it,  is  illustrated  by  more  direct 
facts  ;  such  as,  that  injuries  of  parts  that  have  no  vessels  or  nerves  are 
followed  by  altered  modes  of  nutrition  which  are  more  or  less  exact 
resemblances  of  inflammation.  Thus,  e.g.,  it  is  in  the  lens,  vitreous 
humour,  and  the  like,  after  injury.  In  all  of  these  it  is  difficult  to 
imagine  any  other  cause  of  inflammation  than  the  altered  relations  be- 

1  See,  as  confirming  this  statement,  tho  observations  of  Prof.  Water,  referred  to  on 

pp.  30  and  231.  ,  _  .  ... 

2  See  Dr  Redfern's  Researches,  1.  c.  ;  and  compare  Mr.  Bowman  s  account  of  tho 
healing  of  wounds  in  the  cornea,  in  his  Lecture  on  ike  Parts  concerned  in Opcratwns 
on.  the  Eye,  p.  29,  with  the  observations  already  quoted  from  Virchow  The  doctr.no 
of  the  Cellular  Pathology,  as  illustrated  by  Virchow,  is  based  exelus.vely  on  the  state 
of  tho  tissues.  Tho  action  of  irritants  on  a  part  being  ascribed  to  the  effects  produced 
by  them  upon  tho  elements  of  the  tissues  directly  and  not  through  tho  nerves  or 
bloo  J  vessels. 
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tween  the  tissue  and  the  blood  or  the  materials  derived  from  it.  And, 
thouo-h  with  some  fear  of  straining  an  analogy  too  far,  I  believe  that 
we  may  gather  illustrations  of  the  same  principle  from  the  formation 
of  gall-nuts  and  other  morbid  out-growths  from  '  irritated  '  vegetable 
structures.  Here  are  no  flowing,  changiug  nutritive  materials,  no 
nerves,  no  vessels  that  can  be  justly  compared  with  bloodvessels  ;  yet 
local  and  generally  long- continuing  injury  is  followed  by  a  defective 
maintenance  of  the  injured  structures,  and  an  excessive  production  of 
less  perfectly  organised  new  ones,  in  as  near  an  imitation  of  inflamma- 
tion as  seems  possible  in  materials  and  conditions  so  unlike  as  the 
vegetable  and  the  warm-blooded  animal  structures. 

On  the  whole,  therefore,  I  think  we  may  conclude  that  inflammation 
may  have  its  origin  in  disturbance  of  the  normal  condition  of  the  pro- 
per tissues  of  a  part ;  in  such  a  disturbance  as  may  be  produced  by  in- 
jury, or  by  the  proximity  of  disease.  To  this  source,  indeed,  I  should 
be  disposed  to  refer  nearly  all  inflammations  that  originate  in  the  direct 
application  of  local  stimuli,  whether  mechanical  or  chemical.  It  is 
true  that,  in  most  cases,  the  stimulus  affects  at  once  the  proper  ele- 
ments of  the  part,  its  nerves,  and  its  bloodvessels,  so  that  we  cannot 
say  how  much  of  the  disease  is  to  be  ascribed  to  the  affection  of  each  ; 
but  the  fact  that  a  process  resembling,  so  far  as  it  goes,  that  of  inflam- 
mation, may  ensue  after  injury  in  parts  that  have  neither  vessels  nor 
nerves,  may  make  one  believe  that,  in  parts  that  have  both,  the  in- 
flammation depends  mainly  on  injury  or  other  affection  of  the  proper 
tissue. 

I  have  thus  endeavoured  to  show  that  inflammation  may  take  its 
rise,  may  have  its  proximate  cause,  in  a  disturbance  of  any  one  of 
the  conditions  of  nutrition.  In  the  examination  of  different  cases,  we 
find  that,  even  while  any  three  of  the  four  chief  conditions  may  be  nor- 
mal, a  qualitative  error  of  the  fourth  may  bring  in  the  phenomena  of 
the  inflammatory  process.  In  the  necessity  of  choosing  pointed  cases, 
I  may  seem'  to  have  implied  that  it  is  usual  for  inflammation  not  only 
to  begin,  but  to  be  maintained,  by  an  error  in  one  of  the  conditions  of 
nutrition :  but  this  is  improbable.  It  is  true  that  inflammation  may 
have  its  beginning  in  any  one  of  these  conditions.  Indeed  there  is  not 
one  of  them  that  has  not  been  made  the  cause  of  inflammation  by  some 

one  who  has  looked  at  the  subject  from  too  narrow  a  point  of  view,  as 

m  an  alteration  of  the  blood  in  rheumatism,  in  an  alteration  of  the 
nervous  force  in  irritation  of  the  retina,  in  an  alteration  of  the  proper 
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elements  of  the  tissue  in  inflammation  of  the  cornea  ;  but  probably  it  is 
never  fully  established  without  involving  in  error  all  the  conditions  of 
nutrition:  and  both  the  manner  in  which  they  may  be  thus  all  involved 
and  their  subsequent  changes,  should  be  studied  as  concurrent  events, 
rather  than  as  a  series  of  events,  of  which  each  stands  in  the  relation 
of  a  consequence  to  one  or  more  of  those  that  preceded  it.  Nowhere 
more  than  here  is  the  mischief  evident,  of  trying  to  discern  in  the 
economy  of  organic  beings  a  single  chain  or  series  of  events,  among 
which  each  may  appear  as  the  consequence  of  its  immediate  predecessor : 
most  fallacious  is  the  supposition  that,  starting  from  a  turgescence  and 
stagnation  of  blood  in  the  vessels  of  a  part,  we  may  explain  the  pain, 
the  swelling,  the  heat,  and  all  the  other  early  and  consecutive  pheno- 
mena of  inflammation.  The  only  secure  mode  of  apprehending  the 
truth  in  this,  as  in  every  other  part  of  the  economy  of  living  beings,  is 
by  studying  what  we  can  observe  as  concurrent,  yet  often  independent, 
phenomena,  or  as  events  that  follow  in  a  constant,  but  not  necessarily 
a  consequent,  order. 

The  following  are  references  to  some  of  the  recent  essays  on  inflammation,  from 
•which  the  reader,  if  he  have  learned  the  main  principles  concerning  the  disease  from 
some  of  the  classical  works  upon  it,— such  as  those  of  Hunter,  Thomson,  Alison,  or 
Gendrin, — may  gather  the  best  facts  and  guidance  for  future  inquiry  : — 

W.  Addison :  Experimental  Researches  on  Inflammation  and  on  Tubercle.  1 842, 
1843,  1845. 

John  Goodsir:  Monthly  Medical  Journal,  1842;  Anatomical  and  Pathological 
Observations,  1845,  and  Anatomical  Memoirs.    Edinburgh,  1868. 

C.  J.  B.  Williams  :  Principles  of  Medicine,  8vo.    1843  and  1848. 
Travers:  Phy biology  of  Inflammation  and  the  Healing  Process,  8vo.  1844. 
Carpenter:  In  an  article  in  the  British  and  Foreign  Medical  Review,  xviii.  p.  91. 
July  1844. 

J.  Hughes  Bennett :   On  Inflammation  as  an  Anormal  Process,  of  Nutrition. 

Edinburgh,  1844.— Lectures  on  Clinical  Medicine,  3d  ed.  1859. 
Kiiss  :  De  la  Vascularite  et  de  V Inflammation.  Strasbourg,  1846. 
Reinhardt:  Ueber  die  Genesis  der  mikrosk.  Elementeinden  Entzundungsproducicn; 

in  Traube's  Beitriigc,  H.  ii.  1846. 
Bruecke    (as    quoted    by   Lobert):   Bemerkungcn   iiber  Entzundung;   in  the 

Sitzungsbcrichte  d>:r  Wiener  Akademie.    June  and  July  1819. 
Andrew  Clark:   In  the  Medical  Gazette,  xlii.   p.  286;  and   in  subsequent 

numbers. 

Gluge:  Pathologische  Histologic,  4to.    Jena,  1850. 

Henle:  Rationelle  Pathologic,  B.  i.  And  in  his  ZeiUchrift,  especially  the  2nd 
volume. 

G.  M.  Humphrey:  Lectures  on  Surgery;  in  the  Provincial  Medical  and  Surgical 
Journal,  1849.  and  following  years. 
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Lebort :  Physiologic  Pathologiquc. 

Reclforn :  Anormal  Nutrition  in  Articular  Cartilages.  Edinburgh,  1850.  And, 
especially,  in  an  Appendix  to  a  Paper  in  the  Monthly  Journal  of  Medical 
Science,  Sept.  1851. 

Eokitansky  :  Pathologische  Anatomic,  B.  i. 

Simon:  Lectures  on  General  Pathology.  In  the  Lancet,  I860;  and  collected,  8vo. 
London,  1850.  Article  'Inflammation'  in  Holmes's  System  of  Surgery. 
1860. 

Wharton  Jones:  On  the  State  of  the  Blood  and  the  Bloodvessels  in  Inflammation  ; 
in  Guy's  Hospital  Reports,  vii.  1851. 

Virchow:  Essays  in  the  1st  and  3rd,  and  especially  in  the  4th  and  14th  volumes 
of  his  Archie  fur  pathologische  Anatomic.  And  in  the  1st  volume  of  the 
Verhandlungen  der phys.-med.  Gesellschaft  in  Wurzburg.  Cellular  Pathologic, 
1858. 

H.  Weber :  Experimente  ubtr  die  Stase  in  der  Froschschwimmhaut,  in  Miiller's 
Archiv,  H.  iv.  1852. 

Lister  :  On  the  Early  Stages  of  Inflammation. —Philos.  Trans,  part  2,  1858. 
Billroth  :  Beitrdge  zur  Path.  Histologic    1858.  Berlin. 

C.  0.  Weber:   Die  EntwicMung  des  Eiters.    Virchow's  Archiv.     1859.  Die 

Gewebserkranhmgen  im  Allgemeinen  in  Billroth,  u.  von  Pitha's  Handbuch  der 
Chirurgie.    B.  i.  Ab.  i. 

A  Moers :  Le  lentis  inflammatione  pundenta.    Bonn.  1864. 

S.  Samuel:  Bie  Blutcirculation  in  der  acuten  Entziindunq.  Virchow's  Archiv,  ad. 
p.  213. 

J.  Cohnheim  :  Ueber  Entzundung  und  Eiterung.  Virchow's  Archiv,  xl.  1867. 
And  the  other  writers  referred  to  on  p.  233. 

Lionel  Beale:  How  to  work  with  the  Microscope.    4th  ed.  315. 

The  process  of  inflammation,  so  far  as  it  can  be  illustrated  by  specimens,  may  be 
fully  studied  in  the  Museum  of  the  College,  in  the  preparations  Nos.  71  to  129  and  in 
those  which  are  referred  to  after  the  descriptions  of  these  in  the  first  volume  of  the 
Pathological  Catalogue.  Many  of  the  facts  relating  to  the  state  of  the  bloodvessels 
also,  are  illustrated  by  the  microscopic  specimens  in  the  same  Museum.  All  the  best 
illustrations  of  the  process,  in  the  Museum  of  St.  Bartholomew's,  may  be  studied  by 
the  references  in  the  Catalogue,  vol.  i.  p.  arii. 
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MORTIFICATION. 


LECTURE  XIX. 

MORTIFICATION. 


By  Mortification,  or  Sphacelus,  is  meant  the  death  of  any  portion  of  the 
body,  -while  the  rest  remains  living.  The  term  '  gangrene '  is  commonly 
used  in  the  same  sense;  '  necrosis  '  for  similar  death  of  portions  of  bone 
or  cartilage,  or,  by  some  recent  writers,  of  any  other  tissue;  'necrasmia' 
for  a  corresponding  death  of  the  blood.  The  dead  piece  of  tissue  is 
called  a  '  slough,'  or,  if  it  be  a  bone,  a  '  sequestrum.'  The  process  of 
progressive  dying  is  commonly  called  '  sloughing,'  a  term  which  is, 
however,  also  applied  to  the  process  by  which  a  slough  is  separated, 
with  the  same  meaning  as  '  exfoliation  '  is  used  for  the  process  of  sepa- 
rating a  '  sequestrum '  or  dead  piece  of  bone.  None  of  these  terms 
however,  are  used  unless  the  portions  of  dead  tissue  be  visible  to  the 
naked  eye.  It  is  probable  that  what  is  ejected  from  the  tissues  in  the 
ulcerative  process  is  quite  dead;  but  so  long  as  it  is  in  the  form  of 
minute  particles,  visible  only  with  the  microscope,  we  speak  of  the 
disease  as  ulceration,  not  sloughing  or  mortification.  The  two  processes 
are,  however,  often  mingled,  and  can  be  only  in  general  terms,  and  in 
well-marked  examples,  distinguished. 

It  might,  also,  be  difficult  to  define,  in  precise  terms,  this  death  of 
parts  from  some  examples  of  their  degeneration.  We  may  doubt,  some- 
times, whether  the  degenerative  changes,  imitated,  as  certain  of  them 
are,  by  chemical  changes  in  the  tissues  after  death,  are  not  consequences 
of  the  total  cessation  of  the  influence  of  vital  forces  ;  and  it  seems 
nearly  certain  that  degeneration  of  a  part  may  proceed  to  its  death,  ami 
is  very  apt  to  do  so  when,  during  its  progress,  many  of  the  conditions 
of  nutrition  are  at  once  interfered  with.  In  a  general  view  we  may 
distinguish  the  degeneration  of  a  part  from  its  death  by  this.-that  the 
degenerate  part  never  becomes  putrid,  and  that  no  process  ensues  for 
its  separation  or  isolation,  such  as  we  can  see  in  the  case  of  a  dead 
part.    However  degenerate  a  tissue  may  be,  it  either  remains  m  con- 
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tinuity  with  those  around  it,  or  is  absorbed.  Tf  the  same  tissue  were 
dead,  those  around  it  would  separate  from  it,  and  it  would  be  ejected 
from  them. 

Still,  it  may  not  be  pretended  that  degeneration  and  death  are  sepa- 
rated by  a  strong  border-line.  Eather,  many  of  the  instances  of  mor- 
tification to  which  I  am  about  to  refer  may  be  read  as  histories  of  the 
transitions  from  one  of  these  conditions  to  the  other.  It  will  appear 
that  a  part  may  degenerate  even  to  death  -while  the  rest  of  the  body 
remains  alive  ;  that,  as  a  certain  diminution  of  the  supply  of  arterial 
blood  may  lead  to  degeneration,  so  a  greater  diminution  may  lead  to 
death  ;  that,  as  a  certain  amount  of  inflammation  has  always  in  it  a  de- 
fective nutrition  of  the  inflamed  part,  so,  in  a  greater  amount,  the 
death  of  the  same  part  ensues  ;  and  that  the  same  agent  may  kill  one 
portion  of  a  tissue  and  inflame  the  portions  around  it.  Of  all  such 
cases  we  might  say  that  the  local  death  is  the  extreme  of  degeneration. 

Sometimes,  indeed,  irrespective  of  evident  degeneration,  we  see  con- 
ditions of  parts  in  which  it  is  hardly  possible  to  say  whether  they  are 
living  or  dead,  and  to  which  the  term  '  suspended  animation '  may  be 
fairly  applied,  with  the  same  meaning  as  we  have  when  we  speak  of  it 
in  reference  to  the  whole  body.     In  a  drowned  man  we  may  find  no 
signs  of  life  ;  he  is  in  a  state  of  '  suspended  animation  ; '  if  he  re- 
covers, we  say  he  was  alive  during  the  period  of  suspense  ;  if  he  does 
not,  we  do  not  know  the  exact  time  at  which  he  ceased  to  live  ;  for,  as 
between  degeneracy  and  death,  so,  in  larger  terms,  between  life  and 
death,  whether  of  the  whole  body  or  of  any  of  its  parts,  there  is  no 
strong  border  line.    In  any  part,  as  in  the  whole,  we  may  speak  of 
suspended  animation,  and  if  the  term  be  vague,  it  is  not  therefore  unfit ; 
for  certainly  our  ideas  of  the  things  are  vague.    I  have  seen  the  end  of  a 
finger,  in  a  man  with  diseased  heart,  cold,  livid,  insensible,  and 
shrunken,  for  three  days.     Was  it  alive  or  dead  ?     I  have  seen  an  old 
man's  foot,  cold,  livid,  purple,  mottled,  and  numb,  for  a  week.    Was  it 
alive  or  dead  ?    Time  showed  that  both  parts  were  in  a  state  of  sus- 
pended animation,  for  both  regained  all  the  signs  of  life.  In  like  manner, 
and  more  often,  we  may  speak  of  suspended  animation  in  parts  that  are 
frozen,1  or  crushed,  or  in  some  other  way  severely  injured. 

1  The  mode  of  producing  local  anesthesia  introduced  by  Dr.  Richardson  illustrates 
in  a  familiar  manner,  that  a  part  may  be  frozen  without  ts  vitality  being  destroyed 
The  effects  produced  by  the  congelation  of  animals  have  been  particularly  studied  bv 
Pouchet,  Journal  de  VAnatomie,  Jan.  I860,  and  by  the  late  Dr.  John  Daw  JW  7?J, 
Soc.  London,  18G6.  J'        '  M0^' 
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A  convenient  method  of  studying  the  causes  of  mortification  may 
be  to  divide  those  among  them  that  are  explicable  into  the  direct  and 
the  indirect— i.e.,  into  such  as  disorganise  and  kill  the  tissues  at  once, 
and  directly,  though  sometimes  slowly,  and  such  as  do  so  indirectly, 
by  depriving  them  of  some  or  all  of  the  conditions  of  their  nutrition. 
Such  a  division,  however,  must  not  lead  us  to  forget  that,  in  many  cases, 
mortification  is  the  result  of  many  concurring  causes  of  both  kinds. 

I.  In  the  first  class  we  may  reckon  the  mortifications  that  are  the 
extremes  of  degeneration.  But  these  can  rarely  be  observed  in  un- 
mixed examples.  The  more  evident  instances  are  those  which  result 
from  great  heat,  rapidly  decomposing  chemical  agents,  and  severe  me- 
chanical injury.  The  appearances  of  the  dead  tissues  are,  in  these 
cases,  modified  by  the  presence  of  blood  in  those  that  are  vascular, 
and  by  the  blood  being  killed  in  and  with  them  :  but  the  state  of  the 
blood  is  no  cause  of  their  death  ;  the  tissues  and  the  contained  blood 
are  killed  together ;  and  the  same  mode  and  consequences  of  mortifica- 
tion would  be  manifested  in  the  non-vascular  tissues. 

Now,  as  I  just  suggested,  it  may  be  observed  of  all  these  destruc- 
tive agents,  that  when  they  are  applied  in  smaller  measure,  the  effect  of 
the  injury  is  not  to  kill  the  part  at  once,  but  to  excite  an  inflammation 
in  it ;  and  the  inflammatory  degeneration,  thus  added  to  the  damage 
the  part  sustained  from  the  direct  effect  of  the  injury,  may  lead  to  an 
indirect  or  secondary  mortification.  To  this  mixed  origin,  probably, 
many  of  the  cases  of  traumatic  gangrene  may  be  ascribed,  which  are 
not  manifest  very  speedily  after  the  injury  ;  in  these  we  may  say  that 
a  severe  injury  has  so  nearly  disorganised  a  part,  that  the  subsequent 
inflammation,  with  the  concurrent  defective  nutrition,  bas  completed 
its  death.  But  mechanical  violence,  heat,  or  chemical  action,  may  kill 
a  tissue  at  ouce,  without  the  intervention  of  inflammation,  and  al- 
though, in  the  case  of  the  vascular  tissues,  it  is  scarcely  possible  to 
separate  the  influence  of  the  injury  on  their  proper  elements,  from  that 
which  is,  at  the  same  time,  inflicted  on  their  blood  and  vessels,  yet  we 
must  consider  the  phenomena  of  mortification  as  having  their  seat,  es- 
sentially, in  the  elements  of  the  tissues.  Whatever  we  understand  as 
the  life  of  a  part,  that  life  may  cease  ;  and  as  the  life  of  a  part  is  its 
own  property,  maintained,  indeed,  by  the  blood  and  other  conditions 
of  nutrition,  yet  not  derived  from  them,  so  may  that  life  cease,  or,  as 
it  is  said,  be  destroyed,  without  interference  of  the  blood  or  any  other 
exterior  conditions  of  nutrition. 

The  imraediatenoss  of  such  death  of  a  part  is  shown  by  the  ra- 
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pidity  with  which  it  is  manifested.  It  is  nearly  instantaneous  on  the 
application  of  extreme  neat  or  the  strongest  mechanical  agents  ;  slower 
after  mechanical  injury :  but  within  twelve  hours  of  the  infliction  of 
a  blow  the  struck  or  crushed  part  may  be  evidently  dead  ;  there 
may  be  little  or  no  ecehymosis,  no  sign  of  inflammation,  no  pain,  ex- 
cept that  which  directly  followed  the  injury,  and,  in  the  case  of  a  bone, 
no  apparent  change  of  texture ;  but  the  piece  of  tissue  is  killed  in 
the  midst  of  the  living  parts  ;  its  recovery,  by  the  re-establishment  of 
its  relations  with  the  blood,  is  not  possible  :  it  cannot  even  be  absorbed. 

II.  Among  the  instances  of  indirect  mortification  of  parts,  the 
most  numerous  are  those  in  which  nutrition  is  made  impossible  by 
some  defect  either  (1)  in  the  quantity,  or  (2),  in  the  movement,  of  the 
blood . 

Defects  in  the  quantity  of  blood  have  been  already  noticed  as  lead- 
ing to  death  of  parts  (p.  24).  The  following  are  the  chief  general 
methods  of  the  events : — ■ 

The  main  artery  of  a  part  may  be  closed  by  pressure,  or  by  some 
internal  obstruction.  Thus,  sometimes,  sloughing  of  the  foot,  or  leg, 
follows  ligature  of  the  femoral  artery  for  popliteal  aneurism ;  or 
sloughing  of  part  of  the  brain  may  follow  ligature  of  the  common 
carotid  artery  ;  and  in  this  case  the  difference,  and  yet  the  close  rela- 
tion, between  the  death  of  a  part  and  its  degeneration,  are  well  shown 
(compare  pp.  24  and  109).  Thus,  also,  through  equal  internal  obstruc- 
tion of  main  arteries,  sloughing  may  follow  blows  which  crack  the 
internal  and  middle  coats,  and  let  them  fold  inwards  across  the  stream 
of  blood  : 1  or,  the  blocking  of  masses  of  fibrine,  washed  from  the  left 
valves  of  the  heart,  and  arrested  in  the  iliac  or  some  other  artery  :  2  or 
the  closure  of  inflamed  arteries. 

Portions  of  tissue  may  similarly  perish  when,  by  injury,  or  by  pro- 
gressive ulceration  or  absorption,  all  their  minute  bloodvessels  are 
destroyed,  and  their  supply  of  blood  cut  off.  Thus  necrosis  may  follow 
the  separation  of  periosteum  from  the  surface  of  a  bone  ;  when  it  is 
either  violently  stripped  off,  or  raised  by  effused  blood,  or  by  suppura- 
tion beneath  it.  Thus,  also,  sometimes,  as  an  abscess  approaches  the 
surface,  the  thinned  skin  dies  ;  and,  not  like  an  inflamed  part,  but  as 
one  deprived  of  nutriment,  it  shrivels  and  is  dried.  Such  sloughing  is 
more  common  in  perforating  ulcers  of  the  stomach  or  intestines  ;  in  the 

Two  such  specimens  arc  in  the,  Museum  of  St.  Bartholomews  (Series  13:  119 
2  See  Dr.  Kirkes's  essay  in  Mvd.-Chir.  Tram.  xxxv. 
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course  of  which,  when  ulceration  has  destroyed  a  portion  of  the  subperi- 
toneal tissue  and  its  bloodvessels,  the  peritoneum,  hitherto  fed  by  them, 
perishes,  and  is  separated  as  a  greyish  or  yellowish-white  slough.  In 
like  manner,  ulceration,  in  its  progress,  may  so  undermine  or  intrench 
a  part,  that  at  length  it  dies  through  defect  of  blood  ;  thus,  often,  small 
fragments  of  bone  are  detached  in  strumous  disease  of  the  tarsus  and 
other  parts.  And,  similarly,  through  mere  defect  of  the  blood,  the 
centre  of  a  tumour  may  slough ;  and  here,  again,  is  manifest  the  gelation 
between  the  death,  and  the  more  frequent  degeneration,  of  an  imper- 
fectly nourished  part. 

The  effect  of  pressure  constantly  maintained  on  a  part  may  be  a 
similarly  produced  mortification  :  the  part  may  die  because  its  blood  is 
pressed  from  it  and  not  renewed ;  but  more  commonly,  as  we  see  in 
bed-sores,  inflammation  ensues,  and  the  death  of  the  part  has  a  double 
or  mixed  origin. 

Senile  gangrene,  also,  is  without  doubt,  in  many  cases,  due,  in  a 
measure,  to  defective  quantity  of  blood ;  but  it  is  a  more  complicated 
example  of  mortification  than  any  of  the  foregoing,  and  I  shall  therefore 
again  refer  to  it. 

I  have  said  that  parts  may  die  through  defective  movement  of  blood. 
Tt  may  be  present  in  sufficient  or  excessive  quantity ;  but  it  may  be 
fatally  stagnant.  So  far  as  the  proper  elements  of  the  tissue  are  con- 
cerned, there  may  be  little  difference  in  their  modes  of  death,  or  in  their 
subsequent  changes,  in  these  two  sets  of  cases;  but,  as  seen  in  the  mass, 
the  tissue  dead  through  defect  of  blood  is  very  different  from  that  dead 
through  stagnation  of  blood.  In  the  former,  we  find  little  more  than 
its  own  structures  dried  and  shrunken  or  disorganised  ;  in  the  latter, 
the  materials  of  abundant  blood,  and  often  of  substances  exuded  from 
the  congested  vessels,  lie  mingled  with  the  proper  structures,  having 
died  with  them.  Hence,  mainly,  the  differences  between  the  mortifi- 
cations distinguished  as  the  dry  and  moist  gangrenes;  or  as  the  cold 
and  hot,  the  white  and  the  black,  gangrenes ;  these  being,  respectively, 
the  technical  terms  for  parts  dead  through  defect,  or  through  stagna- 
tion, of  blood.  . 

This  stagnation  of  blood  may  ensue  in  many  ways.  The  simplest 
is  when  a  part  is  strangulated  :  as  the  contents  of  a  hernial  sac  may 
be  If  the  strangulation  is  sudden  and  complete,  the  stagnation  is 
equally  so,  and  the  death  of  the  part  follows  very  quickly,  with  little 
excess  of  blood  in  it.  But,  if  the  strangulation  be  less  in  degree,  or  be 
more  slowly  completed,  the  veins  suffer  more  in  the  gradual  compres- 
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sion  than  the  arteries  do:  the  vessels  of  the  part  thus  become  gorged 
with  blood,  admitted  into  them  in  larger  quantity  than  it  can  leave  them, 
and  so  mortification  ensues  after  intense  congestion  or  inflammation  of 
all  the  tissues.' 

Mere  passive  congestion  of  the  vessels  of  a  part  may,  in  enfeebled 
persons,  lead  to  mortification  :  but  this  is  a  rare  event,  for  unless  a 
part  be  injured,  or  of  itself  already  degenerate,  it  may  be  maintained 
by  a  very  slow  movement  of  the  blood. 

The  congestion  which  more  commonly  leads  to  mortification  is 
that  v.  hich  forms  part  of  the  inflammatory  process.  It  is,  perhaps,  to 
be  regretted  that  the  cases  of  this  class  should  have  been  taken  as  if 
they  were  the  simplest  types  of  the  process  of  mortification,  and  that 
the  process  should  have  been  studied  as  an  appendage,  a  so-called  ter- 
mination, of  inflammation  :  for,  in  truth,  the  death  of  an  inflamed  part 
is  a  very  complex  matter  ;  and  in  certain  examples  of  it,  all  the  more 
simple  causes  of  mortification  may  be  involved.  Thus — (1)  the  in- 
flammatory congestion  may  end  in  stagnation  of  the  blood,  and  this, 
as  an  indirect  cause  of  mortification,  may  lead  to  the  death  of  the  blood, 
and  that  of  the  tissues  that  need  moving  blood  for  their  support.  But 
— (2)  a  degeneration  of  the  proper  textures  is  a  constant  part  of  the 
inflammatory  process  ;  and  this  degeneration  may  itself  proceed  to 
death,  while  it  is  concurrent  with  defects  in  the  conditions  of  nutrition. 
And — (3)  the  exudation  of  fluid  in  some  inflamed  parts  may  so  com- 
press, and  by  the  swelling  so  elongate,  the  bloodvessels,  as  to  diminish 
materially  the  influx  of  fresh  blood,  even  when  little  of  that  already  in 
the  part  is  stagnant. 

All  these,  and  perhaps  other,  conditions  may  concur  in  the  mortifi- 
cation of  an  inflamed  part ;  and  their  united  force  is  commonly  the 
more  effective,  by  being  exercised  in  a  previously  defective  or  degene- 
rate condition  of  the  inflamed  tissue.  The  second  of  them,  I  think, 
has  been  too  little  considered ;  for  by  it,  more  than  by  any  other  event, 
we  may  understand  the  sloughing  that  ensues  in  the  inflamed  parts  of 
enfeebled  persons.  The  intensity  of  an  inflammation  is  not,  alone,  a 
measure  of  the  probability  of  mortification  ensuing  in  its  course ;  nei- 
ther is  mere  debility ;  for  we  daily  see  inflammation  without  death  of 
parts  in  the  feeblest  patients  with  phthisis  and  other  diseases  :  rather, 
when  mortification  happens  in  an  inflamed  part,  it  seems  to  be  through 
the  occurrence  of  the  disease  in  those  that  have  degenerate  tissues  bc- 

1  This  difference  in  the  effects  of  constrictions  of  parts  is  particularly  described  by 
SirB.  C.  Brodio:  Lectures  on  Surgery  and  Pathology,  p.  304. 
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cause  of  old  age,  or  defective  food  or  other  materials  for  life,  or  through 
habitual  intemperance.  It  is  as  if  the  death  of  the  part  were  the  con- 
sequence  of  the  defective  nutrition,  which  concurs  with  the  rest  of  the 
inflammatory  process,  being  superadded  to  that  previously  existing  in 
the  part.  To  the  same  occurrence  we  may,  in  some  measure,  ascribe 
the  mortification  of  parts  after  comparatively  slight  injuries  in  the  aged 
and  intemperate  :  already  degenerate,  they  perish  through  the  addition 
of  what,  in  healthier  persons,  would  have  led  to  only  some  degeneration, 
or  to  the  inflammatory  process,  in  the  injured  part.  Such  cases  as 
these,  also,  stand  in  no  distant  relation  to  those  of  the  mortification  that 
ensues  in  inflammation  after  injuries.  And  with  these  we  may  pro- 
bably class  the  similar  effects  of  intense  cold.  Cold  alone  does  not,  in 
general,  directly  kill  a  part,  whether  in  cold  or  in  warm-blooded  ani- 
mals :  the  death  that  ensues  appears  to  be  the  result  of  inflammation 
in  the  part  that  was  cold  or  frozen. 

Such  may  be  the  explanations  of  the  local  death  that  may  occur  in 
inflammation  ;  but,  in  many  more  cases  of  what  appear  as  mortifications 
in  inflamed  parts,  the  death  is  the  first  event  in  the  process,  and  the 
inflammation  appears  as  its  consequence  ;  or  else  the  death  and  the 
inflammation  are  coincident  in  different  parts  of  the  same  tissue.  To 
these  cases  I  shall  again  refer. 

In  senile  gangrene  we  commonly  find  a  very  large  number  of  con- 
ditions ministering  to  the  death  of  the  affected  part.  First,  occurring, 
as  its  name  implies,  in  the  old,  and  often  in  those  that  are  old  in  struc- 
ture rather  than  in  years,  it  affects  tissues  already  degenerate,  and  at 
the  very  extremity  and  most  feebly-nourished  part  of  the  body.  I 
think  that,  in  some  cases,  its  beginning  may  be  when  the  progressive 
degeneration  of  the  part  has  arrived  at  death.  But,  if  this  do  not 
happen,  some  injury  or  disease,  even  a  very  trivial  one,  kills  that  which 
was  already  nearly  dead  ;  as  a  severe  injury  might  kill  any  part,  how- 
ever actively  alive.  Now,  when  death  has  thus  commenced,  it  may  in 
the  same  manner  extend  more  widely  and  deeply,  with  little  or  no  sign 
of  attendant  disease ;  the  parts  may  successively  die,  blacken,  and  become 
dry  and  shrivelled  ;  in  this  case  the  senile  gangrene  is  a  dry  one.  But 
more  commonly,  when  a  portion  of  a  toe  or  of  the  foot  has  thus  died, 
the  parts  around  or  within  it  become  inflamed,  and  in  theso,  degenerate 
as  they  were  already,  the  further  degeneration  of  the  inflammatory 
process  is  destructive  ;  and  thus,  or  in  this  extent,  by  progressive  in- 
flammation  and  death,  the  gangrene,  moist  though  senile,  spreads.  In 
either  case  the  extention  of  the  gangrene  is  favoured  by  many  other 
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tilings  ;  especially  by  the  defective  muscular  and  elastic  power,  and 
by  the  narrowing  or  obstruction,  of  the  degenerate  arteries  of  the  part ; 
by  the  defective  movement  of  the  blood,  readily  inducing  a  passive  con- 
gestion or  stagnation  in  parts  of  its  course  ;  by  an  enfeebled  heart ;  by 
the  blood  being,  like  the  tissues,  old,  and  doubtless,  like  them,  defec- 
tive ;  and  by  the  aptness  of  the  slow-moving  blood  to  coagulate  in  the 
vessels.  All  these  favour  the  occurrence  and  extension  of  the  senile 
gangrene  :  one  or  more  of  them  may,  sometimes,  be  the  efficient  cause 
of  it :  but  my  impression  is,  that  it  is  essentially,  and  in  the  first  in- 
stance, due,  either  to  senile  degeneration  having  reached  its  end  in  local 
death,  or  to  the  fatal  superaddition  of  an  inflammatory  degeneration  in 
a  part  already  scarcely  living. 

III.  In  the  foregoing  cases,  we  seem  able,  in  some  measure,  to  ex- 
plain the  occurrence  of  mortification.  But  there  are  yet  many  cases 
in  which  explanation,  except  in  the  most  general  and  vague  terms,  is 
far  more  difficult.  In  some,  the  local  death  is  to  be  ascribed  to  defec- 
tive quality  of  the  blood,  or  to  morbid  materials  in  it.  The  very  rapid 
decomposition  of  the  body  after  death  in  advanced  cases  of  urasinia, 
and  in  some  cases  of  septicEeruia  or  putrid  infection  following  injuries, 
may  suggest  how  barely  the  blood  was  adequate  to  the  maintenance  of 
the  composition  of  the  tissues  during  life.  And  its  inadequacy  seems 
illustrated  by  the  mortification  that  sometimes  follows  puncture  of 
anasarcous  limbs  in  cases  of  disease  of  the  kidney.  To  the  instances  of 
sloughing  of  the  cornea  observed  in  animals,  and  more  rarely  in  men, 
whose  food  is  deficient  in  nitrogen ;  and  those  of  mortifications  of  the 
extremities  that  have  ensued  after  eating  rye  with  ergot,  may  prove 
the  general  principle,— that  certain  parts,  even  small  and  circumscribed 
parts,  may  die  through  defects  or  errors  of  the  blood  which  yet  do  not 
quite  hinder  its  maintaining  the  rest  of  the  body.  They  may,  thus,  be 
types  of  a  large  class  of  cases,  in  all  of  which  the  death  of  a  portion  of 
tissue  seems  to  ensue  through  some  wrong  in  the  blood  by  which  their 
mutual  influence  is  destroyed;  of  which  cases,  therefore,  we  may  say 
that  as  there  are  morbid  conditions  of  the  whole  blood  in  which  local 
inflammations  may  have  their  origin,  so  are  there  others  in  which  local 
deaths  have  theirs. 

Boils  and  carbuncles  seem  to  be  examples  of  this  kind  of  mortifica- 
tion, especially  when  they  are  connected,  as  necrosis  also  sometimes  is 
with  diabetes.    The  sloughs,  so  often  separated  from  them,  are  pale 
and  bloodless  ;  they  are  not  portions  of  tissue  that  have  died  in  conse- 
quence of  stagnation  of  blood  in  them  :  they  are  white  sloughs  in  the 
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midst  of  inflamed  parts.  In  boils,  the  first  event  of  the  disease  may 
appear  in  the  small  central  slough  ;  in  such  cases  the  surrounding  in- 
flammation may  appear  to  be  the  consequence  of  the  slough ;  but,  much 
more  probably,  it  is  the  result  of  a  lesser  influence  of  the  same  morbid 
condition  of  the  blood.  In  the  idiopathic  sloughing  of  the  subcutaneous 
tissue  of  the  scrotum,  the  local  death  is  evidently,  in  some  cases,  the 
first  event  of  the  disease.  To  this  class,  also,  of  mortifications  in  con- 
sequence  of  morbid  conditions  of  the  blood,  we  must  refer,  I  presume, 
the  cases  of  hospital  gangrene ;  those  of  the  most  severe  and  most 
rapidly  extending  traumatic  kind  ;  those  of  the  sloughings  of  mucous 
membranes  and  other  parts,  that  sometimes  ensue  in  typhus,  scarlet 
fever,  and  other  allied  diseases,  when  they  deviate  from  their  ordinary 
course  ;  the  sloughing  of  syphilitic  sores,  and  many  others. 

Lastly,  we  may  enumerate  among  the  causes  of  death  of  parts  the 
defect  of  nervous  force  :  but  the  examples  of  this  have  been  related  in 
a  former  lecture  (p.  33)  ;  1  and  it  only  needs,  perhaps,  to  be  said  here 
that  this  defect  may  mingle  its  influence  with  many  other  more  obvious 
causes  of  mortification.  When  a  part  is  severely  injured,  its  nerves 
suffer  proportionate  violence,  and  their  defective  and  disordered  force 
may  add  to  the  danger  of  mortification  ;  in  the  old,  not  the  blood,  or 
the  tissues  alone,  are  degenerate,  but  the  nervous  structures  also  ;  and 
defective  nervous  force  may  be,  in  them,  counted  among  the  many  con- 
ditions favourable  to  the  senile  gangrene  ;  and  so,  yet  more  evidently, 
the  sloughing  of  compressed  parts  is  rapid  and  severe  when  those  parts 
are  deprived  of  nervous  force  by  injury  of  the  spinal  cord,  especially  if 
the  injured  cord  inflames. 

While  the  causes  of  mortification  are  so  manifold,  while  it  is,  in 
fact,  the  end  of  so  many  different  affections,  it  is  not  strange  that  the 
characters  or  appearances  of  the  dying  and  dead  parts  should  be  ex- 
tremely various.  The  changes  in  them  (independent  of  those  produced 
by  great  heat,  caustics,  or  other  such  disorganising  agents)  may  be 
referred  to  three  chief  sources:  namely,  (1)  those  that  ensue  in  the 
dying  and  dead  tissue  ;  (2)  those  in  the  blood,  dying  with  the  tissues 
and  often  accumulated  in  them  in  unnatural  abundance  ;  (3)  those 

1  There  are  yet  many  cases  which  I  can  neither  explain  nor  classify ;  such  as  those 
from  the  effects  of  animal  poisons,  malignant  pustule,  peculiar  gangrenes  of  the  skin, 
and  many  others.  On  all  these,  and,  indeed,  on  the  whole  subject  of  mort.hcat.ons, 
the  reader  will  find  no  work  that  ho  can  study  with  so  much  profit  as  the  lectures  of 
Sir  B.  C.  Brodie. 
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which  are  due  to  the  inflammation  or  other  disease  or  injury,  which  has 
preceded  the  death  of  the  part,  and  of  which  the  products  die  with  the 
tissue  and  the  blood,  and  change  with  them  after  death. 

But,  though  we  may  thus  classify  the  morbid  changes  in  mortified 
parts,  yet  we°can  hardly  enumerate  the  varieties  which,  in  each  class, 
are  due  to  the  previous  diseases  of  the  part,  or  to  external  conditions  ; 
such  as  differences  of  temperature,  of  moisture,  and  others.  All  the 
chemical  changes  which,  in  life,  are  repaired  and  unobserved,  are  here 
cumulative ;  all  those  external  forces  are  now  submitted  to,  which,  while 
the  parts  were  living,  they  seemed  to  disregard  ;  so  exactly  were  they 
adjusted  in  counter-action.  It  is,  therefore,  only  in  typical  examples 
that  mortifications  can  be  well  described.  The  technical  terms  applied 
to  them  have  been  already  mentioned  ;  and  '  dry  '  and  1  moist '  signify 
the  chief  differences  dependent  on  the  quantity  of  blood  and  of  inflam- 
matory products  in  the  dead  parts.  '  Dry  gangrene '  is  usually  preceded 
by  diminished  supply  of  blood  to  the  part ;  '  moist  or  humid  gangrene ' 
by  increased  supply,  and  often  by  inflammation;  the  former  more  slowly 
progressive  is  usually  a  '  chronic,'  or,  as  some  have  called  it, '  cold  gan- 
grene ; '  the  latter  an  '  acute  or  hot  gangrene.' 

Among  the  examples  of  mortification  due  to  defective  supply  of 
blood,  and  therefore  classed  as  dry  gangrenes,  great  differences  of 
appearance  are  due  to  the  degrees  in  which  the  dead  parts  can  be  dried. 
As  it  may  be  observed  in  the  integuments  of  the  leg,  for  example,  it  may 
be  noticed  that,  in  the  first  instance,  the  part  about  to  die  appears  livid, 
or  mottled  with  various  dusky  shades  of  purple,  brown,  or  indigo, 
through  which  it  seems  to  pass  as  its  colours  change  from  the  dull  rud- 
diness of  stagnant  or  tardy  blood  towards  the  blackness  of  complete 
death.  It  becomes  colder,  and  gradually  insensible  ;  its  cuticle  sepa- 
rates, and  is  raised  in  blisters  by  a  serous,  or  more  or  less  blood-coloured, 
or  brownish  fluid.  Then,  as  the  cuticle  breaks  and  is  removed,  the 
subjacent  integument,  hitherto  kept  moist,  being  now  exposed  to  the 
air  gradually  becomes  drier ;  withering,  mummifying,  becoming  dark 
brown  and  black,  having  a  mouldy  rather  than  a  putrid  smell ;  it  is 
changed,  as  Rokitansky  says,1  like  organic  substances  decomposed  with 
insufficient  moisture  and  with  separation  of  free  carbon.  Such  are  the 
changes  often  seen  in  the  dry  senile  gangrene,  and  in  that  which  may 
follow  obstruction  of  the  main  arteries  in  young  persons  :  but,  very 
generally,  as  the  interior  parts  of  the  limb  cannot  be  dried  so  quickly  as 


1  Pdthologische  Anatomic,  i.  p.  237. 
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the  exterior,  and  are,  perhaps,  loss  completely  deprived  of  their  supply 
of  blood,  they,  or  portions  of  them,  become  soft  and  putrid,  while  the 
integuments  become  dry  and  musty. 

In  other  cases  of  mortification  similarly  caused,  the  dead  parts, 
though  deprived  of  blood,  cannot  become  dry  ;  either  they  are  not  ex- 
posed to  air,  or  they  are  soaked  with  fluid  exuded  near  them.  In 
these  instances  the  sloughs  may  be  dark  ;  but  they  are  commonly  nearly 
white  ;  and  hence  one  of  the  grounds  for  the  technical  distinction  of 
white  and  black  gangrene.  Such  white  sloughs  are  commonly  seen 
when  the  peritoneum  mortifies,  after  being  deprived  of  blood  by  ulcera- 
tion gradually  deepening  in  the  walls  of  the  digestive  canal ;  and, 
sometimes,  in  the  integuments  over  an  abscess,  when  the  cuticle  has 
not  previously  separated.  If  this  have  happened,  the  dead  and  under- 
mined integument  may  become  dry  and  horny  ;  but  if  the  cuticle  remain, 
it  is  commonly  white,  soft,  and  putrid. 

The  typical  examples  of  the  moist  gangrene  are  those  which  occur 
in  inflamed  parts,  and  chiefly  in  consequence  of  inflammation  ;  and  to 
which,  therefore,  the  names  of  '  acute  '  and  1  hot '  gangrene  have  been 
applied.  We  must  not  reckon  among  these  the  cases  in  which  the 
death  of  the  part  precedes,  or  has  a  common  origin  with,  the  inflamma- 
tion; for  in  these,  as  in  boils,  carbuncles,  and  hospital  gangrene,  the 
slough  is  commonly  bloodless,  white  or  yellowish-,  or  greyish- white,  and, 
if  it  were  not  immersed  in  fluid,  would  probably  be  dry  and  shrivelled. 
The  mortification  that  occurs  during  inflammation,  and  as  in  part  a 
consequence  of  it,  finds  the  tissues  full  of  blood,  and  often  of  lymph  and 
scrum,  which  all  perish  with  them. 

If  such  a  process  be  watched  in  an  inflammation  involving  the  in- 
teguments, or  in  senile  gangrene  rapidly  progressive  with  inflammation, 
or,  as  in  the  most  striking  instance,  in  the  traumatic  gangrene  follow- 
ing a  severe  injury  of  the  limb,  the  parts  that  were  swollen,  full,  red, 
and  hot,  and  perhaps  very  tense  and  painful,  become  mottled  with 
overspreading  shades  of  dusky  brown,  green,  blue,  and  black.  These 
tints,  in  mortification  after  injuries,  may,  sometimes,  seem  at  first  like 
the  effects  of  ecchymoses  ;  and  often,  after  fractures  of  the  leg,  a  furtlier 
likeness  between  the  two  is  produced  by  the  rising  of  the  cuticle  in 
blisters  filled  with  serous  or  blood-coloured  fluids  at  the  most  injured 
parts.  Bnt  the  coincident  or  quickly  following  signs  of  mortification 
leave  no  doubt  of  what  is  happening..  Tho  discoloured  parts  become 
cold  and  insensible,  and  more  and  more  dark,  except  at  their  borders, 
which  arc  dusky  red  ;  a  thin,  brownish,  stinking  fluid,  issues  from  tho 
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exposed  integuments  :  gas  is  evolved  from  similar  fluids  decomposing 
in  the  deeper-seated  tissues,  and  its  bubbles  crepitate  as  we  press  them  ; 
the  limb  retains  its  size  or  enlarges,  but  its  tissues  are  no  longer  tense; 
they  soften  as  in  inflammation,  bnt  both  more  rapidly  and  more 
thoroughly,  for  they  become  utterly  rotten.  At  the  borders  of  the 
dying  and  dead  tissues,  if  the  mortification  be  still  extending,  these 
changes  are  gradually  lost ;  the  colours  fade  into  the  dusky  red  of  the 
inflamed  but  still  living  parts  ;  and  the  tint  of  these  parts  may  afford 
the  earliest  and  best  sign  of  the  progress  towards  death,  or  the  return 
to  a  more  perfect  life.  Their  becoming  more  dai\k  and  dull,  with  a 
browner  red,  is  the  snre  preenrsor  of  their  death  ;  their  brightening  and 
assuming  a  more  florid  hue,  is  as  snre  a  sign  that  they  are  more  actively 
alive.  Doubtless  the  varieties  of  colour  indicate,  respectively,  the 
stagnation  and  the  movement  of  the  blood  in  the  parts  which,  thus 
situated,  may,  according  to  the  progress  of  their  inflammation,  be  added 
to  the  dead,  or  become  the  apparatus  of  repair.1 

The  interior  of  a  part  thus  mortified  corresponds  with  the  foregoing 
description.  All  the  softer  tissues  are,  like  the  integuments,  rotten, 
soft,  putrid,  soaked  with  serum,  and  decomposed  exuded  fluid ;  ash- 
coloured,  green,  or  brown  ;  more  rarely  blue  or  black  ;  crackling  with 
various  gases  extricated  in  decomposition.  The  tendons  and  articular 
cartilages  in  a  mortified  limb  may  seem  bnt  little  changed  ;  at  the  most 
they  may  be  softened,  and  deprived  of  lustre.  The  bones  appear  dry, 
bloodless,  and  often  like  such  as  have  been  macerated  and  bleached  ; 
their  periosteum  is  usually  separated  from  them,  or  may  be  ea'sily  and 
cleanly  stripped  off.  But  these  harder  and  interior  parts  of  a  limb, 
either  die  more  slowly,  or  more  slowly  manifest  the  signs  of  death, 
than  do  those  around  them ;  for  not  only  do  they  appear  comparatively 
little  changed,  but  often  when  all  the  dead  soft  parts  are  completely 
separated  from  the  living,  the  bone  remains  continuous,  and  its  medul- 
lary vessels  bleed  when  it  is  sawn  off.  Usually,  also,  after  complete 
spontaneous  separation  of  the  mortified  part  of  a  limb,  the  stump  is 
conical ;  the  outer  parts  of  it  having  died  higher  up  than  the  parts  in 
its  axis. 

Another  appearance  of  mortified  parts,  characteristic  of  a  class,  is 

1  Among  the  products  of  decomposition  on  the  surfaces  of  wounds,  are  Utile 
filaments  and  flocculi  of  soft  orange,  or  brownish-yellow  substance,  often  seen,  but 
particularly  described  first  by  Zeis  (Memoires  de  la  Soc.  de  Biologic  Annie  1855). 
They  are  shreds  of  connective  tissue  (generally)  mingled  with  fatty  and  molecular 
matter,  which  may  bo  coloured,  and  with  crystals  of  cholestearino. 
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presented  after  they  have  been  strangulated.  I  have  mentioned  the 
difference  which  in  these  cases  depends  on  whether  the  strangulation 
have  been  suddenly  complete,  or  have  been  gradually  made  perfect.  In 
the  former  case  the  slough  is  very  quickly  formed,  and  may  be  ash- 
coloured,  grey,  or  whitish,  and  apt  to  shrivel  and  become  dry  before 
its  separation.  In  the  latter  case,  as  best  exemplified  in  strangulated 
hernia,  the  bloodvessels  become  gradually  more  and  more  full,  and  the 
blood  more  dark,  till  the  walls  of  the  intestine,  passing  through  the 
deepest  tints  of  blood-colour  and  of  crimson,  become  completely 
black.  Commonly,  by  partial  extravasation  of  blood,  and  by  infiltration 
with  inflammatory  products,  they  become  also  thick,  firm,  and 
leathery — a  condition  which  materially  adds  to  the  difficulty  of  re- 
ducing the  hernia,  but  which  is  generally  an  evidence  that  the  tissues 
are  not  dead  ;  for  when  they  are  dead,  they  become  not  only  duller  to 
the  eye,  but  softer,  more  flaccid  and  yielding,  and  easily  torn,  like  the 
rotten  tissues  of  other  mortified  parts.  The  canal,  which  was  before 
cylindrical,  may  now  collapse ;  and  now,  commonly,  the  odour  of  the 
intestinal  contents  penetrates  its  walls. 

I  have  spoken  of  the  death  of  the  blood  as  coinciding  with  that  of 
the  part  in  whose  vessels  it  is  enclosed.  Very  commonly,  when  this 
happens,  coagulation  of  blood  ensues  in  the  vessels  for  some  distance 
above,  i.e.  nearer  to  the  heart  than,  the  mortified  parts.  Hence,  as  it 
has  been  often  observed,  no  bleeding  may  occur  from  even  large  arteries 
divided  in  amputations  above  the  dead  parts  of  sloughing  limbs. 

It  remains  now  to  speak  of  the  phenomena  which  ensue  when  gan- 
grene ceases,  and  of  which  the  end  is,  that  a  separation  of  the  dead 
parts  from  the  living  takes  place. 

As  for  the  dead  parts,  they  only  continue  to  decompose,  while,  if 
exposed  to  a  dry  atmosphere,  they  gradually  shrivel,  becoming  dryer 
and  darker.  But  more  important  changes  ensue  in  the  living  parts  that 
border  them.  The  first  change  that  occurs  in  this  process  (the  whole  of 
which  may  be  studied  as  the  most  remarkable  instance  of  the  adapta- 
tion of  disease  for  the  recovery  of  health),  the  first  indication  of  the 
coming  reparative  process,  is  a  more  decided  limitation  and  contrast  of 
colour  at  the  border  of  the  dying  part.  As  we  watch  it  in  the  mtegu- 
nncnts  the  dusky  redness  of  the  surrounding  skin  becomes  more  bright, 
and  paler,  as  if  mingled  with  pink  rather  than  with  brown  ;  and  the 
contrast  reaches  its  height  when,  as  the  redness  of  he  hvn.g  part 
brightens,  the  dead  whiteness  or  blackness  of  the  slough  becomes  more 
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perfect.  The  touch  may  detect  a  corresponding  contrast — the  living 
part,  turgid  with  moving  blood,  feels  tense  and  warm ;  the  dead  part 
is  soft,  or  inelastic,  cold,  and  often  a  little  sunken  below  the  level  of  the 
living.  These  contrasts  mark  out  the  limits  of  the  two  parts — they 
constitute  the  1  line  of  demarcation  '  between  them. 

The  separation  of  the  dead  and  living  parts,  which  remain  con- 
tinuous for  various  periods  after  the  mortification  has  ceased  and  the 
line  of  demarcation  is  formed,  is  accomplished  by  the  ulceration  of  the 
portions  of  the  living  tissues  which  are  immediately  contiguous  to  the 
dead.  At  this  border,  and  (in  parts  that  are  exposed),  commencing  at 
the  surface,  a  groove  is  formed  by  ulceration,  which  circumscribes  and 
intrenches  the  dead  part,  and  then  gradually  deepening  and  converging, 
undermines  it,  till,  reaching  its  centre,  the  separation  is  completed,  and 
the  slough  falls  or  is  dislodged  by  the  discharge  from  the  surface  of 
the  ulcerated  living  part.  Commonly,  before  the  border  of  the  integu- 
ments ulcerates,  it  becomes  white  and  very  soft,  so  that,  for  a  time,  a 
dull  white  line  appears  to  divide  the  dead  and  living  parts. 

Closely  following  in  the  wake  of  this  process  of  ulceration  is  one 
more  definitely  directed  towards  repair.  As  the  ulcerated  groove 
deepens  day  by  day  around  and  beneath  the  dead  part,  so  do  granula- 
tion-cells rise  from  its  surface ;  so  that,  as  one  might  say,  that  which 
was  yesterday  ulcerating,  is  to-day  granulating  •  and  thus,  very  soon 
after  the  slough  is  separated,  the  whole  surface  of  the  living  part,  from 
which  it  was  detached,  is  covered  with  granulations,  and  proceeds,  like 
an  ordinary  ulcer,  towards  healing. 

There  is,  I  believe,  nothing  in  the  method  of  thus  separating  a  dead 
part,  thus  <  casting  off  a  slough,'  which  is  not  in  conformity  with  the 
general  process  of  ulceration.  When  a  portion  of  the  very  interior  sub- 
stance of  an  organ  dies,  and  is  separated,  there  maybe  doubt,  as  in 
some  nearly  corresponding  cases  of  ulceration,  whether  the  clearing 
away  of  the  living  tissue  adjacent  to  it  be  effected  by  absorption  or  by 
disintegration  and  mingling  with  the  fluid  in  which,  after  separation 
the  dead  piece  lies.  We  may  have  this  doubt  in  such  cases  as  the 
sloughing  of  subcutaneous  tissues  in  carbuncles  not  yet  open,  or  in 
phlegmonous  erysipelas,  or  in  the  cases  of  internal  necrosis  ;  in  which 
Without  any  external  discharge,  pieces  of  dead  tissue  are  completely 
detached  from  the  living  tissue  around  them  :  and  I  do  not  know  how 
such  doubt  can  be  solved.  But  the  separation  of  superficial  or  exposed 
dead  parts  might  be  studied  as  the  type  of  the  ulcerative  process  of 
which  indeed,  it  is  in  disease  the  usual  beginning,  and  with  the 
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advantage,  because  the  sloughing  of  parts  of  limbs  affords  illustrations 
of  the  process  in  tissues  in  which  it  very  rarely  happens  otherwise. 
Especially  it  shows  the  times  at  which,  in  different  tissues,  ulceration 
may  ensue,  and  hereby  the  times  during  which,  under  similar  condi- 
tions of  hindered  nutrition,  the  tissues  may  severally  maintain  life. 

The  process  which  I  have  exemplified  by  the  mortification  of  soft 
parts  has  an  exact  and  instructive  parallel  in  necrosis  or  mortification 
of  bone  ;  but  there  are  in  the  phenomena  of  necrosis  some  things  which 
deserve  a  brief  mention,  because  of  their  clearly  illustrating  the  general 
nature  of  the  process  following  the  death  of  a  part. 

Thus  (1)  we  find  in  bones  a  permanent  evidence  of  the  increase 
of  vascularity  of  the  tissues  around  a  dead  part ;  for,  in  specimens  of 
necrosis,  the  bone  at  the  border  of  the  dead  piece  has  always  very  numer- 
ous and  enlarged  Haversian  canals,  in.  which,  as  well  as  in  the  enlarged 
lacunas,  an  abundant  growth  of  cells,  which  fill  their  cavities,  takes 
place.  By  the  formation  of  pus  from  these  cells,  the  dead  bone  is 
separated,  or,  as  it  were,  floated  off.1  (2)  We  may  often  see  that  the 
reparative  process,  on  the  borders  of  the  living  part,  keeps  pace  with, 
or  rather  precedes  by  some  short  interval,  the  process  by  which  the 
living  and  the  dead  are  separated ;  for  new  bone  is  always  formed  in 
and  beneath  the  periosteum  at  the  border  of  the  living  bone,  while  the 
groove  around  the  dead  piece  is  being  deepened,  or  even  before  its  for- 
mation has  commenced.  (3)  Instances  of  necrosis  show  some  of  the 
progressive  changes  that  lead  to  the  formation  of  the  groove  of  separa- 
tion. The  bone  at  the  very  junction  of  the  living  and  the  dead  be- 
comes, first,  soft  and  ruddy,  as  an  inflamed  bone  does.  Its  earthy 
matter,  as  Mr.  Hunter  described,  is  first  (by  absorption,  as  we  must 
suppose)  removed  in  a  larger  proportion  than  its  animal  basis.  This 
basis  remains,  for  a  time,  connecting  the  dead  and  the  living  bone,  both 
of  which  retaining  their  natural  hardness,  appear  in  strong  contrast 
with  it :  but  soon  this  also  is  removed,  and  the  separation  is  completed. 
(4)  From  some  cases  of  necrosis,  also,  we  obtain  evidence  on  a  ques- 
tion about  the  removal  of  dead  tissue.  It  is  asked  whether  dead  tissue 
may  not  be  absorbed,  and  so  removed.  Examples  of  necrosis  show 
that,  in  the  large  majority  of  cases,  the  separation  of  dead  bone  is 
accomplished  entirely  by  the  ulceration  or  absorption  of  the  hvmg 
bone  around  it ;  but  that,  in  certain  cases,  especially  in  those  m  which 
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pieces  of  bono,  though  dead,  remain  continuous  or  in  tight  contact1 
with  the  living,  the  dead  bone  may  be  in  part  absorbed,  or  otherwise 
removed,  not  indeed  in  mass  but  after  being  disintegrated  or  dissolved. 
(5)  In  cases  of  necrosis  we  find  the  best  examples  in  which  the  dead 
and  living  parts  i*emain  long  united  and  continuous.  A  piece  of  dead 
bone,  proved  to  be  dead  by  its  blackness,  insensibility,  and  total 
absence  of  change,  may  remain  even  for  months  connected  with  living 
bone  :  and  no  process  for  its  separation  is  established,  till  the  patient's 
general  health  improves.  (6)  Lastly,  in  the  death  of  bone,  we  may  see 
a  simpler  process  for  the  .separation  of  the  living  tissues  than  that  which 
is  accomplished  by  ulceration.  In  superficial  necrosis,  the  periosteum, 
at  least  in  those  parts  in  which  its  own  tissue  does  not  penetrate  so  as 
to  be  continuous  with  that  of  the  bone,  separates  cleanly  from  the  sur- 
face of  the  dead  bone,  retaining  its  own  integrity  and  smoothness,  and 
leaving  the  bone  equally  entire  and  smooth.  INo  observations  have  yet 
been  made,  I  believe,  which  show  how  this  retirement  of  one  tissue 
from  another  is  effected,  or  how  the  bloodvessels  that  pass  from  one  to 
the  other  are  disposed  of.  Another  method  of  separation  without  the 
ulcerative  process  is  observed  when  teeth  die,  especially  in  old  persons. 
Their  sockets  enlarge,  apparently  by  mere  atrophy  or  absorption  of 
their  walls  and  margins  ;  so  that  the  teeth -fangs  are  no  longer  tightly 
grasped  by  them,  but  become  loose,  and  project  further  from  the  jaw. 

1  See  Mr.  Savory's  paper  in  Medico- Chirurgical  Transactions,  xlvii.  Also  the 
account  of  a  caso  by  Dr.  Cleland  in  British  Med.  Journal,  February  22,  1868,  in  which 
a  portion  of  a  dead  parietal  bene  was  absorbed,  without  suppuration,  apparently  by 
the  pressure  of  subjacent  granulations. 
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LECTURE  XX. 

SPECIFIC  DISEASES. 

It  would  be  far  beyond  the  design  of  these  lectures,  intended  only  for 
the  illustration  of  the  General  Principles  of  Pathology,  in  its  relations 
with  Surgery,  if  I  were  to  enter  largely  on  the  consideration  of  the 
diseases  named  specific.  It  will  be  sufficient,  I  hope,  and  certainly  will 
more  neai'ly  correspond  with  the  rest  of  my  plan,  if  I  describe  the 
general  features  of  specific  diseases,  and  their  general  import ;  and  if  I 
point  out,  though  only  in  suggestions,  how  we  may  more  effectually 
study  them  ;  how  many  things  relating  to  them,  which  we  are  apt  to 
dismiss  with  words,  may  be  subjects  of  deeper,  and  perhaps  useful, 
thought. 

The  term  '  specific  disease,'  as  employed  in  common  usage  and  in 
its  most  general  sense,  means  something  distinct  from  common  or 
simple  disease.    Thus,  when  a  '  specific  inflammation,'  or  a  '  specific 
ulcer,'  is  spoken  of,  we  understand  that  these  present  certain  features, 
in  which  they  differ  from  what  the  same  person  would  call  '  a  common,' 
or  a  '  simple  '  '  inflammation,'  or  '  ulcer.'    The  specific  characters  of 
any  disease,  whether  syphilis  or  hydrophobia,  gout  or  rheumatism, 
typhus,  small-pox,  or  any  other,  are  those  in  which  it  constantly 
deviates  from  the  characters  of  a  common  or  simple  disease  of  the  same 
general  kind.1    Our  first  enquiry  therefore,  must  be,— what  are  these 
common  diseases,  which  we  seem  to  be  agreed  to  take  as  the  standard  by 
which  to  measure  the  specific  characters  of  others  ? 

■  It  may  not  be  unnecessary  to  guard  some  students  at  once  from  the  (suspicion, 
which  the  terms  in  common  use  may  suggest,  that  there  is  a  correspondence  between 
the  species  of  diseases  and  those  of  living  creatures  as  studied  in  natural  history. 
There  is  really  no  likeness,  correspondence,  or  true  analogy  between  them  ;  and  if 
nosological  systems,  framed  after  the  pattern  of  those  of  zoology,  lead  to  the  bebef 
that  they  have  any  other  resemblance  than  that  of  the  modes  of  br.ofly  desenlnng,  and 
of  grouping  double  names,  they  had  better  be  disused. 
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I  believe  that,  in  relation  to  inflammatory  diseases  unci  their  conse- 
quences, our  chief  thoughts  concerning  such  standards  for  comparison 
are  derived  from  the  affections  which  follow  injuries  by  violence,  or 
by  inorganic  chemical  agents,  by  heat,  or  any  ofher  frequently 
applied  causes  of  disease.  When  such  a  blow  is  inflicted  as  kills  a  por- 
tion of  the  body,  its  consequences  afford  a  standard  with  which  we 
may  compare  all  other  instances  of  mortification  and  sloughing ;  and 
when,  among  these,  we  find  a  certain  number  of  examples  which  differ, 
in  some  constant  characters,  from  this  standard,  we  place  them,  as  it 
were,  in  a  separate  group,  as  examples  of  a  specific  disease.  Or,  again, 
when  a  part  is  submitted  to  such  pressure  as  leads  to  its  ulceration,  we 
regard  the  disease  as  a  common,  simple,  or  standard  ulcer  ;  and  by  their 
several  constant  differences  from  it,  and  from  one  another,  we  judge  of 
the  various  ulcers  which  we  name  specific.  In  like  manner,  our 
standard  of  common  or  simple  inflammation  seems  to  be  derived  from 
the  processes  which  follow  violence,  the  application  of  heat,  the  lodg- 
ment of  foreign  bodies,  or  the  application  of  certain  chemical  stimulants. 
And  the  siandard  of  common  or  simple  fever  is  that  which  ensues  in  a 
previously  healthy  man,  soon  after  he  has  received  some  such  local 
injury  as  any  of  these  agents  might  produce.  Now,  it  is  very  reason- 
able that  we  should  take  these  as  the  best  examples  of  common  or 
simple  disease:  the  best,  I  mean,  for  comparison  with  those  that  may 
be  called  specific.  For  not  only  can  we  produce  some  of  these  common 
diseases  when  we  will,  and  study  them  experimentally,  but  they  mani- 
festly present  disease  in  its  least  complicated  form  ;  least  specified  by 
peculiarities  either  in  its  cause  or  in  its  subject.  Only,  in  adjusting  our 
standards  of  disease  from  them,  it  is  necessary  that  we  should  take  the 
characters  presented  by  all  or  by  the  great  majority  of  instances  ;  since 
the  consequences  of  even  the  simplest  mechanical  injuries  are  apt  to 
vary  according  to  the  peculiar  constitution  of  the  person  injured. 

The  terms  simple  and  specific  are  sometimes  applied  in  equal  con- 
tradistinction, to  tumours.  Here  we  have  no  such  standard  of 
accidental  or  experimental  disease  ;  but  that  which  seems  to  be  taken 
as  the  measure  of  simplicity  in  a  tumour,  is  the  conformity  of  its  struc- 
ture with  some  of  the  natural  parts  of  the  body.  The  more  a  tumour 
U  like  a  mere  overgrowth  of  some  natural  structure,  the  more  «  simple' 
is  it  considered:  and  the  specific  characters  of  a  tumour  are  chiefly 
those  in  which,  whether  in  texture  or  in  mode  of  life,  it  differs  from 
the  natural  parts.  When,  however,  a  tumour  is  diseased,— for  instance 
when  a  cancer  ulcerates,— the  specific  characters  of  the  ulcer  are 
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estimated  by  comparison  with  the  characters  of  common  or  simple 
ulcers. 

Such  arc,  in  tho  most  general  terms,  the  standards  of  common  or 
simple  diseases.  The  title  '  common  '  applied  to  them  is,  in  another 
sense,  justified  by  the  features  which  they  present  being,  for  the  most 
part,  common  to  them  and  to  the  specific  diseases.  For,  in  the  specific 
diseases,  we  do  not  find  morbid  processes  altogether  different  from 
those  which  are  taken  as  standards,  but  only  such  processes  as  are 
conformed  with  them  in  all  general  and  common  features,  but  differ 
from  them  by  some  modification  or  addition.  In  other  words  no  specific 
disease  is  entirely  peculiar  or  specific  ;  each  consists  of  a  common 
morbid  process,  whether  an  inflammation,  an  ulceration,  a  gangrene,  or 
any  other,  and  of  a  specific  modification  or  plan  in  some  part  thereof. 

Let  us  now  see  what  these  modifications,  these  specific  characters, 
are  ;  and  here,  the  history  of  tumours  being  for  the  present  postponed, 
let  me  almost  limit  the  inquiry  to  a  comparison  of  the  inflammatory 
affections  of  the  two  kinds,  and  select  examples  from  only  such  as  are, 
by  the  most  general  consent,  called  specific ;  as  syphilis,  gout,  rheuma- 
tism, the  eruptive  fevers,  and  the  like. 

1.  Each  specific  disease  constantly  observes  a  certain  plan  or  con- 
struction in  its  morbid  process  ;  each,  as  I  just  said,  presents  the  phe- 
nomena of  a  common  or  simple  disease,  but  either  there  is  some  addition 
to  these,  or  else  one  or  more  of  these  is  so  modified  as  to  constitute  a 
specific  character;  a  peculiarity  by  which  each  specific  disease  is 
distinguished  at  once  from  all  common  and  from  all  other  specific, 
diseases.    Thus,  we  see  a  patient,  with,  say,  two  or  three  annular  or 
crescentic  ulcers  on  his  legs  ;  and,  if  we  can  watch  these,  they  are, 
perhaps,  healing  at  their  concave  borders  at  the  same  time  as  they  are 
extending  at  their  convex  borders.    Now,  here  are  all  the  conditions 
that  belong  to  common  ulcers ;  and,  in  different  instances,  we  might 
find  these  ulcers  liable  to  the  variations  of  common  ones,  as  being  more 
or  less  inflamed  or  congested,  acute  or  chronic,  progressive  or  stationary ; 
but  we  look  beyond  these  characters,  and  see,  in  the  shape  and  mode  of 
extension  of  these  ulcers,  properties  which  are  not  observed  in  common 
ones ;  we  recognise  these  as  specific  characters  ;  we  may  call  the  ulcers 
specific ;  or,  because  we  know  how  commonly  such  ulcers  occur  in  syphilis, 
and  how  rarely  in  any  other  disease,  we  call  them  syphilitic  ulcers,  and 
treat  them  with  iodide  of  potassium  or  some  other  specific,  that  18> 
specially  curative,  medicine.    Another  patient  has,  say,  numerous  small, 
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round,  dusky,  or  light  brownish-red,  slightly  elevated,  patches  of  in- 
flammation of  the  surface  of  his  skin  ;  on  many  of  them  there  are  small, 
dry,  white  scales  ;  and  some  of  them  may  be  arranged  in  a  ring.  Here, 
again,  are  the  common  characters  of  inflammation  ;  but  they  are  pecu- 
liarised  in  plan  and  tint  of  redness,  and  in  general  aspect ;  and  because 
of  these  we  regard  the  disease  as  specific,  and  call  it  psoriasis,  and, 
because  of  the  additional  peculiarity  of  dusky  or  coppery  redness,  and 
of  the  annular  or  some  other  figurative  arrangement,  we  suspect  that  it 
is  syphilitic  psoriasis.  Or,  we  look  through  a  series  of  preparations  of 
ulcerated  intestines ;  and  we  call  one  ulcer  simple  or  catarrhal,  another 
typhous,  another  dysenteric,  a  fourth  tuberculous  :  all  have  the  common 
characters  of  ulcers  ;  but  these  are,  in  each,  peculiarly  or  specifically 
modified  in  some  respect  of  plan  ;  and  the  modifications  are  so  constant, 
that  without  hearing  any  history  of  the  specimens,  we  may  be  sure  of 
all  the  chief  events  of  the  disease  by  which  each  ulcer  was  preceded. 
Or,  among  a  heap  of  diseased  bones,  we  can  select  those  whose  pos- 
sessors were  strumous,  rheumatic,  syphilitic,  or  cancerous ;  finding  in 
them  specific  modifications  of  the  results  of  some  common  diseases,  such 
as  new  bone,  i.e.  ossified  inflammatory  deposits,  arranged  in  peculiar 
methods  of  construction,  or  at  particular  parts  ;  or  ulcers  of  peculiar 
shape  and  peculiar  method  of  extension. 

I  need  not  cite  more  examples  of  the  thousand  varieties  in  which 
the  common  phenomena  of  disease  are  modified  in  specific  diseases. 
In  some,  the  most  evident  specific  characteristics  are  peculiar  affections 
of  the  movement  of  the  blood,  as  in  the  cutaneous  erythemata ;  in 
some,  affections  of  certain  parts  of  the  nervous  centres,  as  in  tetanus, 
hydrophobia,  and  whooping-cough  ;  in  some,  peculiar  exudations  from 
the  blood,  as  in  gout  and  the  inoculable  diseases ;  in  some,  peculiar 
structures,  as  in  variola,  vaccinia,  and  other  cutaneous  pustular  erup- 
tions ;  in  some,  destruction  of  tissues,  as  in  the  ulcers  of  syphilis,  the 
sloughs  of  boils  and  carbuncles  ;  in  some,  peculiar  growths,  as  in  cancer ; 
in  some,  or  indeed  in  nearly  all,  peculiar  methods  of  febrile  general  dis- 
turbance ;  but,  in  each  of  all  the  number,  the  phenomena  admit  of  dis- 
tinction into  those  of  common  disease,  and  those  in  which  such  disease 
is  peculiarly  modified,  or  by  which,  if  I  may  so  say,  it  is  specificated. 

The  morbid  process  thus  modified  may  be  local  or  general.  Usually, 
m  specific  diseases,  both  local  and  general  morbid  processes  are  con- 
current,  and  both  are,  in  a  measure,  specific  ;  but,  although  we  can 
scarcely  doubt  that  there  is  in  every  case  an  exact  and  specific  corres- 
pondence between  the  two,  yet,  at  present,  the  general  or  constitutional 
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affections  of  many  different  specific  diseases  appear  so  alike,  that  we 
derive  our  evidence  of  specific  characters  almost  entirely  from  the  local 
part  of  the  disease.  The  premonitory  general  disturbances  of  the  ex- 
anthemata, or  the  slighter  disorders  preceding  cutaneous  eruptions  are, 
severally,  so  alike,  that,  except  by  collateral  evidence,  we  could  seldom 
do  more  than  guess  what  they  portend ;  their  specific  modifications  of 
common  general  disturbance  are  too  slight  for  us  to  recognise  them 
with  our  present  knowledge  and  means  of  observation. 

2.  Observing  the  causes  of  specific  diseases,  we  find  that  some,  and 
these  the  most  striking  examples  of  the  whole  class,  are  due  to  the  in- 
troduction of  peculiar  organic  compounds, — morbid  poisons,  as  they 
are  generally  called, — into  the  blood.    Such  are  all  the  diseases  that 
can  be  transmitted  by  inoculation,  contagion,  or  infection.    All  these 
are  essentially  specific  diseases  ;  each  of  them  is  produced  by  a  distinct 
substance,  and  each  produces  the  same  substance,  and  by  a  morbid 
process  separates  it  from  the  blood.    In  most  of  these,  also,  as  well  as 
in  many  of  which  the  causes  are  internal  and  less  evident,  the  local 
phenomena  are  preceded  by  some  affection  of  the  whole  economy  :  the 
whole  blood  seems  diseased,  and  nearly  every  function  and  sensation  is 
more  or  less  disturbed  from  its  health ;  the  patient  feels  '  ill  all  over,' 
before  the  local  disease  appears  ;  i.e.  before  the  more  distinct  and  spe- 
cific morbid  process  is  manifest  in  the  place  of  inoculation,  or  in  some 
other  part.    Herein  is  a  very  general  ground  of  distinction  between  the 
specific  and  the  simple  or  common  diseases  :  in  the  latter,  the  local 
phenomena  precede  the  general  or  constitutional;  in  the  former,  the 
order  is  reversed.    We  might,  indeed,  expect  this  to  be  a  constant 
difference  between  the  two ;  and  perhaps  it  is  so ;  for  though  many 
exceptions  to  any  rule  founded  on  it  might  be  adduced,  yet  these  may 
be  ascribed  to  the  unavoidable  sources  of  fallacy  in  our  observations. 
Thus,  every  severe  injury,  every  long-continued  irritation,  excites  at 
once  both  local  and  general  disease ;  and  the  latter  may  be  evident 
before  the  former,  and  may  not  only  modify  it,  but  may  seem  to  pro- 
duce it.    On  the  other  hand,  the  insertion  of  certain  specific  poisons, 
e.g.  that  of  the  venom  of  a  serpent  or  of  an  insect,  gives  rise  so  rapidly 
to  specific  local  disease,  that  this  seems  to  precede  all  constitutional 
affection. 

Notwithstanding  such  exceptions  as  these  are,  or  seem  to  bo,  this 
contrast  between  specific  and  common  diseases,  in  regard  to  the  order 
in  which  the  local  and  constitutional  symptoms  arise,  is  so  usual  that 
the  terms  specific  and  constitutional  are  often  employed  as  convertible 
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terms  in  relation  to  disease.  But  this  is  not  convenient ;  for  some 
specinc  diseases  are,  or  become,  local ;  and  some  constitutional  diseases 
are  not  specinc. 

8.  A  character  very  generally  observed  in  specific  diseases  is  an 
apparent  want  of  proportion  between  the  cause  and  the  effect.  In 
common  disease,  one  might  say  that,  on  the  whole,  the  quantity  of 
local  disease  is  in  direct  proportion  to  the  cause  exciting  it — whether 
violent  injury,  heat,  poison,  or  any  other.  Numerous  exceptions 
might  be  found,  but  this  is,  on  the  whole,  the  rule.1  In  specific  dis- 
eases there  is  no  appearance  of  such  a  rule :  we  cannot  doubt  its  exis- 
tence, but  it  is  lost  sight  of.  Thus,  in  smallpox,  measles,  hydrophobia 
or  syphilis,  the  severity  of  the  disease  is  not,  evidently,  proportionate 
to  the  cause  applied  ;  a  minimum  of  inoculated  virus  engenders  as  vast 
a  disease  as  any  larger  quantity  might. 

4.  I  have  said  that  there  is  generally  a  correspondence  between 
the  local  and  the  constitutional  characters  of  a  specific  disease  :  but 
this  is  only  in  respect  of  quality :  in  respect  of  quantity  there  is  often 
such  a  want  of  correspondence  between  the  two  as  we  rarely  or  never 
see  in  common  diseases.  In  general,  the  amount  of  common  inflamma- 
tory fever  after  an  operation  bears  a  direct  proportion  to  the  injury, 
and  the  amount  of  hectic  fever  to  the  quantity  of  local  disease  (here, 
again,  are  numerous  exceptions,  but  this  is  the  rule)  ;  but  in  specific 
diseases  it  is  far  otherwise.  In  syphilis  and  cancer,  the  severest  de- 
fects or  disturbances  in  the  whole  economy  may  co-exist  with  the 
smallest  amounts  of  specific  local  disease  ;  and,  as  Dr.  Robert  Williams2 
has  well  said,  '  It  may  be  laid  down  as  a  general  law,  that  when  a  mor- 
bid poison  acts  with  its  greatest  intensity,  and  produces  its  severest 
forms  of  disease,  fewer  traces  of  organic  alteration  of  structure  will  be 
found  than  when  the  disorder  has  been  of  a  milder  character  ; '  a  rule 
which  may  find  its  most  striking  instance  in  pyaemia. 

5.  To  specific  diseases  belong  all  that  was  said,  in  a  former  Lec- 
ture (pp.  13  et  seq.),  of  the  symmetrical  diseases,  and  of  seats  of  elec- 
tion :  such  phenomena  occur  in  degenerations,  but,  I  think,  in  no 
common  diseases. 

1  I  am  tempted  to  say  here,  thai-,  in  pathology,  we  mubt  admit  I  ho  existence  of 
many  rules  or  laws  the  seeming  exceptions  to  which  are  more  numerous  than  the 
phun  examples  of  them.  This,  however,  is  not  enough  to  invalidate  the  truth  of  tho 
laws ;  it  could  scarcely  bo  otherwise  in  the  case  of  laws,  the  exact  observance  of  which 
requires  tho  concurrence  of  so  many  conditions  as  are  engaged  in  nearly  all  the 
phenomena  studied  in  pathology. 

2  Elements  of  Medicine,  i.  p.  12, 
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G.  The  local  process  of  a  specific  disease  of  nutrition  is  less  apt  tnaa 
that  of  a  common  one  to  be  nearly  limited  to  the  area  in  which,  in  the 
first  instance,  tho  cause  of  disease  was  applied.  Specific  diseases  are 
peculiarly  prone  to  spread— that  is,  to  extend  their  area.  They  also, 
among  the  diseases  of  nutrition,  are  alone  capable  of  being  erratic,  i.e. 
of  disappearing  from  the  part  in  which  they  were  first  manifest,  while 
extending  thence  through  other  parts  continous  with  it ;  and  they  alone 
are  capable  of  metastasis,  i.e.  of  suddenly  ceasing  in  one  locality,  and 
manifesting  themselves,  with  similar  local  phenomena,  in  another. 

7.  In  all  the  particulars  mentioned  in  the  last  preceding,  and  in 
some  of  the  earlier,  paragraphs,  specific  diseases  manifest  a  peculiar 
character,  in  that  they  seem  capable  of  self-augmentation  ;  no  evident 
fresh  cause  is  applied,  and  yet  the  disease  increases  :  witness  the 
seemingly  spontaneous  increase  of  manifest  local  disease  in  secondary 
and  tertiary  syphilis,  or  in  the  increasing  eruption  of  eczema  or  of 
herpes,  or  the  extension  of  a  carbuncle,  or  the  multiplication  of  secon- 
dary cancers.  In  some  of  these  there  may  be,  as  there  is  in  the  com- 
mon cellulitis  extending  from  a  wound,  whose  decomposing  discharges 
spread  and  infect  by  infiltration,  a  continuous  extension  by  local  in- 
fection or  growth ;  but  in  some  of  them  this  is  impossible,  and  in  others 
as  in  carbuncle,  it  may  be  usually  observed  that  an  increase  of  the  con- 
stitutional disturbance  precedes  an  increase  of  the  local  disease. 

8.  Specific  diseases  alone  are  capable  of  transformation  or  meta- 
morphosis. As  we  watch  a  common  disease,  its  changes  seem  to  be 
only  those  of  degree ;  it  appears  increasing  or  declining,  but  is  always 
the  same,  and  a  continuous  disease.  But  in  many  specific  diseases  we 
see  changes  in  quality  or  kind,  as  well  as  in  quantity.  In  syphilis,  for 
example,  a  long  series  of  diseases  may  occur  as  the  successive  conse- 
quences of  one  primary  disease  different  from  them  all.  They  are  all, 
in  one  sense,  the  same  disease,  as  having  a  single  origin  ;  but  it  is  a 
disease  susceptible  of  change  in  so  far  as  it  manifests  itself  at  different 
times,  not  only  in  different  parts,  but  in  different  forms  in  each,  and  in 
forms  which  are  not  wholly  determined  by  the  nature  of  the  t  issue 
affected.  The  successive  phenomena  of  measles,  scarlet  fever,  and 
many  others,  may,  I  think,  be  similarly  expressed  as  metamorphoses  or 
i  transformations  of  disease. 

9.  A  similar  transformation  of  specific  diseases  may  lake  place  in 
their  transference  from  one  person  to  another,  whether  by  inheritance,1 

1  It  might  soom  as  if  none  but  specific  diseases  could  bo  hereditary :  but  many 
tumours  are  so  which  m-o  cannot  well  call  specific:  such  as  the  cutaneous  cysts  or 
-wens,  and  fatty  and  cartilaginous  tumours. 
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or  by  infection  or  contagion.  A  parent  with  one  form  of  secondary 
syphilis  may  have  a  child  with  another  form,  the  child  of  a  parent  with 
scirrhous  cancer  may  have  an  epithelial,  a  colloid,  or  a  medullary  can- 
cer :  the  inoculation  of  several  persons  with  the  matter  from  one  pri- 
mary syphilitic  sore  may  produce  somewhat  different  forms  of  the  pri- 
mary disease  and  very  different  consecutive  phenomena ;  the  same  con- 
tagion of  small-pox,  measles,  or  scarlet  fever,  may  produce  in  different 
subjects  all  the  modifications  of  which  those  diseases  are  severally  cap- 
able ;  the  puerperal  woman,  or  the  patient  who  has  sustained  a  severe 
accidental  or  surgical  injury,  may  modify,  or,  as  it  were,  colour  with 
the  peculiarities  of  her  own  condition,  whatever  epidemic  or  other 
zymotic  diseases  she  may  incur.1 

10.  Lastly,  time  is  a  peculiarly  important  condition  in  many  of  the 
specific  diseases.  If  we  except  the  period  of  calm  or  incubation,  which 
usually  occurs  between  the  infliction  of  an  injury  and  the  beginning  of 
an  evident  reparative  process — a  pei'iod  of  which  the  length  is,  in 
general,  proportionate  to  the  severity  of  the.  injury — there  are  few  of 
the  events  of  common  diseases  that  are  periodic  or  measurable  in  time  ; 
there  ai'e  none  that  are  regularly  intermittent  or  remittent ;  none  that 
can  be  compared,  for  regularity,  with  the  set  times  of  latency  of  the 
morbid  poisons  of  the  eruptive  fevers,  or  the  periods  in  which  they  ran 
their  course,  or  change  their  plan  or  chief  place  of  action.  Neither 
are  there,  in  common  diseases,  any  periods  of  latency  so  long  as  those 
which  elapse  between  the  application  of  the  specific  cause,  and  the  ap- 
pearance of  its  specific  effect,  in  the  eruptive  fevers,  syphilis,  tetanus, 
or  hydrophobia. 

Such,  briefly,  are  the  chief  general  characters  of  the  diseases  which 
are  commonly  named  specific,  or  described  as  having  something  specific 
in  their  action.  In  some  of  them,  chiefly  such  as  depend  on  distinct 
morbid  poisons,  whether  miasma  or  virus,  or  matter  of  contagion,  all 
these  characters  may  be  observed  ;  and  these  are  the  best  types  of  the 
class.  In  others,  part  only  of  the  same  characters  concur.  I  do  not 
pretend  to  define  the  exact  boundary  of  what  should  be  called  specific, 
and  what  common,  in  diseases  ;  but  it  seems  reasonable  that  any  dis- 
ease, in  which  the  majority  of  the  characters  just  enumerated  are 
found,  should  be  studied  as  one  of  the  class,  and  that  its  phenomena 
should  be  interpreted,  if  possible,  by  the  rules,  or  by  the  theory,  de- 
rived from  the  more  typical  members  of  the  same  class. 

2  See  Carpenter ;  Br.  and  For.  Med.- Chi r.  Review,  Jan.  1853,  quoting  from  Sim™™ 
m  Monlhbj  Jown.  of  Med.  8c.  xi.  unci  xiii.  8  1  ' 
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The  theory  of  specific  diseases,  in  its  most  general  terms,  is,  that 
each  of  them  depends  on  a  definite  and  speciBc  morbid  condition  of  the 
blood  ;  that  the  local  process  in  which  each  is  manifested  is  due  to  the 
disorder  produced  by  the  morbid  blood  in  the  nutrition  of  one  or  more 
tissues  ;  and  that,  generally,  this  disorder  is  attended  with  the  accumu- 
lation, and  leads  to  the  discharge,  or  transformation,  of  some  morbid 
constituents  of  the  blood  in  the  disordered  part.  It  is  held,  also,  that, 
in  some  specific  diseases,  the  morbid  condition  of  the  blood  consists  in 
undue  proportions  of  one  or  more  of  its  normal  constituents ;  and  that 
in  others,  some  new  morbid  substance  is  added  to  or  formed  in  the 
blood.  In  either  case,  the  theory  is,  that  the  phenomena  of  each  spe- 
cific disease  depend  chiefly,  and  in  the  first  instance,  on  certain  corres- 
ponding specific  materials  in  the  blood  :  and  that  if  characteristic 
morbid  structures  be  formed  in  the  local  process,  they  are  organs  in 
which  these  morbid  materials  are  incorporated. 

Now  in  regard  to  certain  diseases,  such  as  some  of  those  that  can 
be  communicated  by  inoculation,  these  terms  are  scarcely  theoretical; 
they  may  rather  be  taken  as  the  simplest  expressions  of  facts.  For 
example  (as  I  have  already  said,  p.  328),  in  either  syphilis,  vaccinia, 
glanders,  or  small-pox,  especially  when  produced  by  inoculation,  we 
have  demonstration  (1.)  of  a  morbid  condition  of  the  blood  ;  (2.)  of 
the  definite  and  specific  nature  of  that  condition,  hi  that  it  is,  and  may 
be  at  will,  produced  by  the  introduction  of  a  definite  substance  into  the 
blood,  and  manifests  itself  in  a  local  disease  which,  within  certain 
limits,  has  constant  characters  ;  and  (3.)  of  the  same  substance  being 
accumulated  and  discharged,  or  for  a  time  incorporated  in  the  morbid 
structures,  at  the  seat  of  the  local  disease.  And  it  seems  important  to 
mai'k,  that  all  which  is  thus  seen  in  some  specific  diseases,  and  is 
assumed  for  the  explanation  of  others,  is  consistent  with  facts  of  phy- 
siology :  especially  with  those  referred  to  in  a  former  Lecture  (pp.  18 
et  sea.),  as  evidences,  that  certain  normal  organs  of  the  body  are 
formed  in  consequence  of  the  presence  of  materials  in  the  blood,  which, 
in  relation  to  them,  might  be  called  specific,  and  which  they,  in  their 
formation,  take  from  the  blood,  and  incorporate  in  their  own  struc- 
tures.1 

'  Abundant  illustrations  of  tho  same  general  laws,  of  both  healthy  and  morbid 
formation  of  structures  incorporating  specific  materials  from  the  blood,  are  supplied 
by  the  action  of  medicines  whose  operation  ensues  in  only  certain  organs  (Lectures  n. 
and  iii.)  Dr.  Robert  Williams  (I.  c.  p.  8)  has  justly  said,  '  The  general  lavs  observ- 
able in  the  actions  of  morbid  poisons  are,  for  the  most  part,  precisely  similar  to  those 
which  govern  medicinal  substances,  or  only  differ  in  a  few  minor  points.'   The  subject 
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The  proof  of  the  theory  of  specific  diseases  is  scarcely  less  complete 
for  all  those  that  arc  infectious  or  contagious,  bnt  caunot  be  communica- 
ted by  inoculations— such  as  typhus,  measles,  erysipelas ;  and  scarcely  less 
for  those  which  are  neither  infectious  nor  contagious,  but_  depend,  like 
cholera  and  ague,  on  certain  materials  which  are  introduced  into  the 
blood,  and  produce  uniform  results,  though  they  are  not  proved  to 
exist  in  the  products  of  the  morbid  processes.  For  other  diseases, 
classed  or  usually  regarded  as  specific,  such  as  gout,  rheumatism,  car- 
buncle, boil,  the  various  definite,  but  not  communicable,  cutaneous 
eruptions,  hydrophobia,  tetanus,  and  many  more,  the  evidences  of  the 
theory  are  less  complete.  Yet  they  seem  not  insufficient ;  while  we 
have,  in  many  of  these  affections,  proofs  of  the  accumulation  and  separ- 
ation of  morbid  substances  at  the  seats  of  local  disease,  and  while,  in 
all,  the  chief  phenomena  are  in  close  conformity  wibh  those  of  the 
diseases  which  are  typically  specific.  Relying  on  the  similarity  of  all 
the  members  of  the  group  of  specific  diseases,  on  the  sufficiency  of  the 
terms  of  the  theory  for  the  expression  of  the  facts  concerning  them  all, 
and  on  the  evidences  more  or  less  complete  which  each  of  them  supplies 
for  its  truth,  we  seem  justified  in  adopting  the  same  theory  for  them 
all.1 

But  now,  if  we  may  hold  this  theory  to  be  true  for  some  specific 
diseases,  and  not  unreasonable  for  the  rest,  let  us  see  how,  in  its  terms, 
we  can  explain  or  express  the  chief  characters  of  these  diseases  ;  such 
as  their  periodicity,  metastases,  and  metamorphoses,  the  apparent  in- 
crease of  the  specific  substance  in  the  blood,  and  the  others  just  enume- 
rated. This  may  be  done  while  tracing  the  probable  history,  or,  as  I 
would  call  it,  the  life,  of  the  morbid  material  in  the  blood,  and  in  the 
tissues.2 

is  too  extensive  for  discussion  here.  It  is  admirably  treated  by  Mr.  Simon  in  bis 
Lectures  on  Pathology ;  the  work,  which,  together  with  that  of  Dr.  Robert  Williams, 
may  bo  studied  with  more  profit  in  relation  to  all  the  subjects  of  this  lecture  than  any 
I  have  yet  read. 

1  Virchow  regards  every  enduring  change  in  the  circulating  juices  as  derived  from 
lixed  points  of  the  body,  from  single  organs  or  tissues,  and  looks  for  'localisation  for 
the  different  dyscrasise  ;'  that  is,  for  definite  tissues  from  out  of  which  the  blood  derives 
its  disturbance.  It  may  be  reasonably  granted,  that  any  diseased  organ  or  tissue 
must,  through  the  nutritive  changes  which  take  place  between  it  and  the  blood, 
constantly  act  as  a  centre  or  focus,  from  •which  a  disturbance  affecting  the  entire  mass 
of  blood  may  arise ;  and  all  the  instances  in  which  this  is  proved  are  evidences  in 
support  of  the  theory  of  specific  diseases  which  is  here  maintained. 

2  Several  of  the  characters  of  specific  diseases  are  already  explained,  in  the  terms 
of  this  theory,  in  the  earlier  Lectures  :  namely,  their  specificforma  and  constructions 
(pp.  18,  23,  46) j  symmetry  and  seats  of  eloction  (pp.  13  rt  acq.)  ■  extension  and 
errantry  (p.  15,  note). 
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Specific  morbid  materials,  or  at  least  their  chief  constituents,  may 
enter  the  body  from  without,  by  inoculation,  contagion,  or  infection :  or 
they  may  be  formed  in  the  blood,  or  added  to  it  within  the  body ;  in 
other  words,  some  morbid  materials  are  inserted,  others  are  inbred,  in 
the  blood  ;  with  some,  probably,  both  modes  of  introduction  are  possible. 
Doubtless,  an  important  difference  is  thus  marked  between  two  chief 
groups  of  the  specific  diseases :  but  it  is  not  within  my  present  purpose 
to  dwell  on  it ;  for  only  one  general  history  can  as  yet  be  written  for 
the  whole  class  of  morbid  materials  on  which  the  specific  diseases 
depend :  and  although  this  may  be  best  drawn  from  the  instances  of 
those  that  are  derived  from  without,  i.e.  from  such  as  are  called  morbid 
poisons,  yet  it  would  probably  be  as  true,  in  all  essential  features,  for 
those  that  are  inbred. 

When  a  morbid  poison  is  inoculated — for  example,  when  the  matter 
from  a  syphilitic  sore,  or  from  a  vaccine  vesicle,  is  inserted  in  the  skin 
— it  produces  a  specific  effect  both  on  the  tissue  at  the  place  of  insertion, 
and  on  the  blood,  as  soon  as  it,  or  any  part  of  it,  is  absorbed  :  in  other 
words,  it  produces  both  a  local  and  a  constitutional  change ;  and  in  both 
these  effects  its  history  must  be  traced. 

I.  First,  respecting  the  local  change  :  of  which,  with  another  design 
I  have  already  spoken  (p.  329) .  It  is  net  proved  by  anything  that  can  be 
seen  immediately,  or  even  within  one  or  two  days  after  the  inoculation. 
The  place  of  inoculation  remains,  for  a  time,  apparently  unaffected :  and 
yet  that  a  peculiar  change  is  being  wrought  in  it  is  clear,  for  it  pre- 
sently becomes  the  seat  of  specific  disease,  the  materials  of  which 
disease  are  supplied  by  blood  that  nourishes  healthily  all  other  parts, 
even  such  parts  as  may  have  received  common  injuries  at  or  near  the 
time  of  the  inoculation.  The  inoculated  part,  therefore,  is  not  merely, 
injured,  but  is  peculiarly  altered  in  its  relation  to  the  blood,  which 
now  nourishes  it  differently  from  all  the  rest  of  the  body.  The  change 
of  the  blood  is  proved,  if  not  by  general  febrile  or  other  disturbance,  yet 
by  the  specific  character  of  the  presently  ensuing  disease,  and  by  the 
consecutive  secondary  disease,  or  by  consecutive  immunity  from  later 
disease  of  the  same  kind. 

If  further  proof  be  needed  of  the  specific  local  change  produced  in 
the  inoculated  part,  it  may  be  furnished  by  the  analogy  of  the  more 
visible  effects  of  certain  animal  poisons,— such  as  those  of  venomous 
serpents  and  insects.  None  of  these  appear  to  be  simple  irritants  ;  the 
the  consequences  of  their  insertion  are  not  like  simple  inflammations, 
but  are  peculiar,  and  constant  in  their  peculiarities.    The  bite  of  a  bug 


MOKBID  MATERIALS  IN  BLOOD  AND  TISSUES. 


365 


or  a  flea  will  not,  I  hope,  be  thought  too  trivial  for  an  illustration,  and 
its  specific  characters  may  be  compared  with  the  common  consequences 
of  a  prick  of  a  needle  made  at  the  same  time. 

In  less  than  a  minute  after  the  bite,  the  bitten  part  begins  to  itch  ; 
and  quickly  after  this,  a  wheal  or  circumscribed  pale  swelling,  with  a 
nearly  level  surface,  and  a  defined  border,  gradually  rises  and  extends 
in  the  skin.  It  seems  to  be  produced  by  an  oedema  of  a  small  portion 
of  the  cutis  at  and  around  the  bite  ;  it  is  not  a  simple  inflammatory 
swelling  ;  it  is,  from  the  first,  paler  than  the  surrounding  skin,  which 
may  be  healthy  or  slightly  reddened  by  afflux  of  blood :  and  the  con- 
trast between  them  becomes  more  striking,  as  the  surrounding  skin 
becomes  gradually  redder,  as  if  with  a  more  augmented  fulness  of  the 
bloodvessels.  Thus,  for  some  minutes,  the  wheal  appears  raised  on  a 
more  general,  and  less  defined,  vascular  swelling  of  the  surrounding 
and  subjacent  tissues  ;  but,  after  these  minutes,  and  as  the  itching  sub- 
sides, the  wheal,  or  paler  swelling,  becomes  less  defined,  and  the  more 
general  swelling  appears  gradually  to  encroach  on  it  and  involve  it. 
Then  all  subsides  :  but  only  for  a  time  ;  for  in  about  twenty-four  hours 
a  papule,  or  some  form  of  secondary  inflammation,  appears,  with 
renewed  itching,  at  the  seat  of  the  puncture,  and  this  after  one,  two, 
or  sometimes  more  days,  gradually  subsides.1  And  all  this  time  the 
needle-puncture  has  been  healing  unobserved,  because  unobservable. 

Now,  the  first  pale  and  circumscribed  swelling  at  any  of  these  bites 
may  serve  to  illustrate  the  immediate  effects  of  a  morbid  poison  on  the 
tissues  at  and  around  the  seat  of  inoculation.  In  the  area  of  such  a 
swelling  the  tissues  are,  by  the  direct  contact  or  influence  of  the  venom, 
altered  in  their  nutritive  relation  to  the  blood.  So  I  believe,  immedi- 
ately after  the  insertion  of  syphilitic,  vaccine,  or  other  virus,  there 
ensues  a  corresponding  specific  alteration  of  those  parts  of  the  sur- 
rounding tissues  which  afterwards  become  seats  of  the  specific  local 
disease.2 

1  Some  persons  are  so  happily  constituted,  that  they  do  not  thus,  or  with  any 
other  discomfort,  suffer  the  consequences  of  insect-bites  ;  but  I  think  the  description 
I  have  given  will  be  found  generally  true  for  cases  in  which  the  bitten  part  is  loft 
undisturbed  ;  the  fortunate  exempt  may  illustrate  the  rarer  exceptions  from  the  usual 
influence  of  the  severer  morbid  poisons. 

s  The  direct  influence  of  animal  poisons  on  the  tissues  appears  to  be  well  shown  in 
the  effects  of  the  bites  of  the  viper  and  rattlesnake.  Sir  B.  C.  Brodie  particularly 
noticed  this  in  a  man  bitten  by  a  rattlesnake  (Lectures  on  Pathology  mid  Surgery  p 
345).  The  primary  local,  though  widely  extended,  effect  of  the  poison  was  a  sloughing 
of  the  cellular  membrane,  which  began  '  immediately  after  the  injury  was  received  > 
The  poison  '  seemed  to  operate  on  the  cellular  membrane,  neither  in  the  direction  of 
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I  will  not  be  sure  that  the  secondary  inflammation  which  usually 
appears  on  the  day  after  any  of  these  bites,  is  to  be  ascribed  in  some 
measure  to  an  influence  exercised  by  the  virus  on  the  blood  ;  though, 
indeed,  this  will  not  seem  impossible  to  those  who  are  considerate  of 
the  effect  of  the  minutest  portion  of  vaccine  virus,  and  of  the  intense 
constitutional  disturbance  excited  by  the  other  venoms.  But,  whatever 
be  thought  on  this  point,  the  occurrence  of  a  new  and  different  inflam- 
mation in  the  bitten  part  proves  that  it  did  not  return  to  perfect  health 
when  its  first  affection  subsided  ;  it  proves  that  some  altered  material 
of  the  virus,  or  some  changing  trace  of  its  effects  upon  the  tissues,  re- 
mained, altering  their  relation  to  the  blood,  and  making  them  alone,  of 
all  the  parts  of  the  body,  prone  to  specific  disease.  The  bitten  part 
thus,  in  its  interval  of  apparent  health,  instructively  illustrates  the  state 
of  parts  after  inoculation  with  syphilitic  or  vaccine  virus.  In  them, 
as  in  it,  we  must  suppose  that  some  virus,  or  some  specific  effect,  pro- 
duced by  a  virus  on  the  tissues,  remains  during 'all  that  period  of 
latency,  or  incubation,  as  it  is  called,  which  intervenes  between  the 
inoculation  and  the  appearance  of  the  specific  disease. 

Whatever  be  the  state  thus  indirectly  induced  in  the  inoculated, 
or  bitten,  part,  let  it  be  noted  as  one  constantly  changing.  The  tissues 
of  the  part,  like  the  rest  of  the  body,  are  engaged  in  the  constant 
mutations  of  nutrition ;  and  the  morbid  material  in  the  part  is  pro- 
bably, like  every  organic  matter,  in  constant  process  of  transformation. 
Some  of  the  local  phenomena  of  specific  diseases  indicate  these  pro- 
gressive changes  in  the  part  itself ;  but  they  can  scarcely  be  traced 
separately  from  those  that  are  occurring  in  the  morbid  material 
absorbed  in  the  blood. 

The  local  and  peculiar  change  produced  by  the  direct  effect  of  the 
morbid  poison  is  essential  to  the  complete  manifestation  of  some  specific 
diseases.  In  many  others,  as  in  typhus,  variola,  acute  rheumatism,  and 
gout,  the  morbid  condition  of  the  blood  is  sufficient  to  determine  the 
local' disease  in  tissues  previously  healthy.  But  it  is,  perhaps,  true  for 
all  that  the  existence  of  some  part  whose  nutrition  is  depressed, 
whether  through  simple  or  specific  injury,  is  very  favourable  to  the 
manifestation  of  the  constitutional  disease  (see  p.  329).  Thus,  I  shall 

the  nerves  nor  in  that  of  the  absorbents,  nor  in  that  of  the  bloodvessels.'  His  account 
ha!  b  en  r  cently  confirmed  in  a  more  quickly  fatal  case.  Many  years  ago,  one  of  my 
bXSwaSBtigbyaweet^shCSVfl^l?^);  he  had  intense  pam  at  the 
X  dTp  the  arn/and  I  remember  flrt  next  day,  though  no 

had  intervened,  there  was  a  little  black  slough  at  the  puncture,  as  ,i  the  venom  had 
completely  killed  a  pieco  of  the  skin. 
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have  to  mention  cases  of  cancer  in  which  the  constitutional  condition,  or 
diathesis,  seems  to  have  been  latent  till  some  local  injury  brought  a  cer- 
tain part  into  a  state  apt  for  the  cancerous  growth, — the  diathesis,  as 
one  may  say,  waited  for  the  necessary  local  condition.  In  like  manner, 
cases  sometimes  occur  in  which  constitutional  syphilis  is  justly  pre- 
sumed to  exist,  but  in  which  it  has  no  local  manifestation  till  some 
part  is  appropriated  for  it  by  the  effects  of  injury,.  I  know  a  gentle- 
man, who,  for  not  less  than  five  years  after  a  syphilitic  affection  of  the 
testicle,  had  no  sign  of  syphilis,  except  that  of  generally  feeble  health  ; 
but  he  accidentally  struck  his  nose  severely,  and  at  once  a  well-marked 
syphilitic  disease  of  its  bones  ensued.  In  another  case,  syphilitic 
disease  of  the  skull  followed  an  injury  of  the  head.  In  similar  cases, 
ul  cers  like  those  of  tertiary  syphilis  have  appeared  in  healing  operation- 
wounds.  I  lately  saw  a  gentleman  who  had  long  suffered  with  dia- 
betes, a  condition  with  which,  as  is  well  known,  boils  often  coincide. 
He,  however,  had  none,  till  he  accidentally  struck  his  leg,  and  the 
injury  was  quickly  followed  by  a  succession  of  more  than  twenty  boils 
near  the  injured  part.  And,  in  like  manner,  as  I  have  stated  in  a  for- 
mer Lecture  (p.  330),  even  variola  and  measles  may  have  their  intensest 
local  manifestations  in  injured  parts. 

I  need  not  dwell  on  the  importance  of  cases  such  as  these,  for 
caution  against  supposing  that  the  diseases  which  seem  to  originate  in 
local  injury  are  only  local  processes.  The  most  intense  constitutional 
affections  may  appear,  almost  irrespective  of  locality,  able  to  manifest 
themselves  in  nearly  every  part ;  but  the  less  intense  may  abide  unob- 
served, so  long  as  all  the  tissues  are  being  maintained  without  external 
hindrance  or  interference;  they  may  be  able  to  manifest  themselves 
only  in  some  part  whose  normal  power  of  maintenance  is  disturbed  by 
injury  or  other  disease.  It  may,  generally,  also,  be  noticed  that  the 
more  intense  the  constitutional  affection,  and  the  less  the  need  for 
preparation  of  a  locality  for  its  manifestation,  the  less  tenacious  is  it  of 
its  primary  seat.  Contrast,  for  example,  in  this  respect,  the  fugacity 
of  acute  rhumatism  or  gout  with  the  tenacity  of  chronic  rheumatism  in 
some  locality  of  old  disease  or  injury. 

H.  Respecting,  secondly,  the  changes  which  a  morbid  material 
inoculated  and  absorbed,  may  undergo  in  the  blood,  these  may  be 
enumerated  as  the  chief  ;-increase,  transformation,  combination  and 
separation  or  excretion.  Here,  again,  one  assumes  for  an  example'such 
a  morbid  material  as  may  be  inoculated  ;  but  it  will  be  plain  that  most 
of  what  is  said,  in  the  following  illustrations,  might  also  be  said  of 
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those  that  are  otherwise  introduced  into  the  blood  ;  and  further,  that 
the  particulars  of  the  life  of  these  morbid  materials  are  generally  con- 
sistent with  those  of  ordinary  constituents  of  the  blood. 

(a)  The  increase  of  the  morbid  material  in  the  blood  is  illustrated 
in  syphilis,  small  pox,  vaccina,  glanders.  In  any  of  these,  the  inocu- 
lation of  the  minutest  portion  of  the  virus  is  followed  by  the  formation 
of  one  or  more  suppurating  structures,  from  which  virus,  similarly  and 
equally  potent,  is  produced  in  million-fold  quantity.  So,  the  matter  of 
any  contagion  working  in  one  person  may  render  his  exhalation 
capable  of  similarly  affecting  a  thousand  others. 

The  increase  is  thus  evident.  The  effect  of  the  inoculated  morbid 
poison  may  be  compared  with  that  of  a  ferment  introduced  into  some 
azotised  compound,  in  some  of  the  materials  of  which  it  excites  such 
changes  as  issue  in  the  production  of  material  like  itself.  What  are  the 
materials  of  the  blood  thus  changed  and  converted  to  the  likeness  of 
the  morbid  poison  we  cannot  tell.  The  observations  of  Dr.  Carpen- 
ter,1 showing  how  peculiarly  liable  to  all  contagious  and  other  zymotic 
influences  they  are  whose  blood  is  surcharged  with  decomposing 
azotised  materials,  may  well  lead  us  to  believe  that  it  is  among  these 
materials  that  many  of  the  morbid  poisons  find  the  means  of  their 
increase.  And,  as  Mr.  Simon2  argues,  it  seems  nearly  sure  that  certain 
of  these  poisons,  in  their  increase,  so  convert  some  material  of  the  blood, 
that  they  wholly  exhaust  it,  and  leave  the  blood  for  a  long  time,  or 
for  life,  incapable  of  being  a.gain  affected  by  the  same  morbid  poison. 

The  increase  of  the  morbid  material,  however  effected,  explains  these 
characters  of  specific  diseases  :-the  apparent  disproportion  between 
the  specific  cause  and  its  effect  (p.  359)  ;  the  want  of  correspondence, 
in  respect  of  quantity,  between  the  local  and  the  constitutional  pheno- 
mena (p.  359)  ;  the  seeming  capacity  of  self-augmentation  (p.  360). 

fb)  The  transformation  of  a  morbid  material  is  indicated  by  the  di- 
versity of  the  successive  manifestation  of  a  single  and  continuous 
specific  disease.  Thus,  in  syphilis,  the  primary  disease  if  left  to  its 
unhindered  course,  is  followed,  with  general  regularity,  by  a  series  of 
secondary  and  tertiary  diseases.  The  terms  often  used  would  imply 
that  these  diseases  are  due  to  a  morbid  poison,  which  is,  all  along,  one 
nd  the  same.  But  identity  of  causes  should  be  manifested  ■  ulcni  ,ty 
of  effects;  the  succession  of  morbid  processes  proves  *  *«™  of 
cLngTs,  either  in  the  agent  poison,  or  in  the  patient.    They  may  be  in 

i  Loc.cit.  p.  160. 
*  Lectures  on  Surgical  Pathology,  p.  262. 
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the  latter  ;  but,  regularly,  they  are  in  the  former  :  for,  on  the  whole, 
the  succession  of  secondary  and  tertiary  syphilitic  diseases  is  uniform 
in  even  a  great  variety  of  patients.  We  may,  therefore,  believe,  .that 
the  regular  syphilitic  phenomena  depend  on  the  transformations  of  the 
morbid  poison  ;  their  irregularities,  on  the  peculiarities  of  the  patient, 
whether  natural  or  acquired  from  treatment. 

The  transformation  here  assumed  is  self-probable,  seeing  the 
analogy  of  successive  transformations  in  all  organic  living  materials. 
It  is  nearly  proved  by  the  different  properties,  in  regard  to  communica- 
bility,  of  the  syphilitic  poison  at  different  periods  :  in  the  primary  dis- 
ease communicable  by  inoculation,  but  not  through  the  maternal  blood 
to  the  foetus  ;  in  the  secondary,  having  these  relations  reversed  ;  in 
the  tertiary,  not  at  all  communicable.  In  like  manner,  such  facts  as 
that  the  material  found  in  the  vaccine  vesicle,  on  the  eighth  day,  is 
better  for  fresh  vaccinations  than  that  taken  earlier  or  later,  prove 
successive  transformations, — periods,  we  may  say,  of  development,  ma- 
turity, and  degeneration,  in  the  material  of  the  virus. 

Many  similar  phenomena  of  transformations  in  the  morbid  poisons 
may  be  cited ;  and  if  it  may  be  accepted  as  a  general  occurrence,  it  will 
explain  many  of  the  phenomena  of  specific  diseases.  The  period  of  in- 
cubation or  latency  of  a  disease  may  correspond  with  the  transforma- 
tion preceding  the  effective  state  of  the  morbid  poison,  with  its  periods 
of  development.  The  prodromata,  the  precursive  constitutional  affec- 
tions, and  the  successive  stages  of  the  disease,  indicate  the  continuous 
transformations  and  varying  influences  of  the  same  ;  just  as  every 
difference  of  organic  construction  indicates  a  difference  in  the  yet  un- 
formed materials  used  in  it.  The  increasing  distnrbance  of  the 
general  health  probably  implies  that  the  morbid  poison  increases  while 
being  transformed  ;  that  it  grows  with  its  development.  The  periodicity 
of  all  these  events  (p.  361)  is  a  sign  that  the  transformations  of  morbid 
poisons,  like  those  of  all  other  materials  in  the  living  body,  are,  in 
ordinary  circumstances,  accomplished  in  definite  times.  The  sequelae 
of  specific  diseases  indicate  yet  further  transformations,  or,  more  pro- 
bably, that  the  changes  of  the  morbid  poison  have  left  the  blood  in  a 
morbid  state,  through  the  exhaustion  of  some  of  its  natural  constitu- 
ents, or  through  the  presence  of  some  complemental  material. 

(c)  The  combination  of  a  morbid  poison  with  one  or  more  of  the 
normal  materials  of  the  blood  is  indicated  by  the  fact  that  when  the 
same  specific  disease,  produced  even  by  the  inoculation  of  the  same 
™tter,  affect?  many  persons,  it  mny  present  in  each  of  them  certain 
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peculiar  features.  And  these  personal  peculiarities,  as  they  might  be 
called,  indicate  modified  qualities  of  the  disease  ;  not  merely  such 
differences  of  quautity  as  might  be  explained  by  assuming  that  each 
person  has,  in  his  blood,  a  different  quantity  of  such  material  as  may 
be  convertible  into  the  morbid  poison.  Difference  of  quantity  may  ex- 
plain (as  Mr.  Simon  and  Dr.  Carpenter  have  shown)  difference  of  in- 
tensity of  specific  disease,  and  difference  of  liability  to  epidemic 
influence ;  but  it  does  not  explain  the  varied  method  of  the  same  disease 
in  different  persons.  For  this,  I  believe,  we  must  assume  that  the 
specific  material  of  each  disease  may  be,  in  some  measure,  modified 
by  its  combination  with  one  or  more  of  those  normal  materials  of  the 
blood  which  have,  in.  each  person,  a  peculiar  or  personal  character  (see 
pp.  11,  et  seq.) 

By  such  combination,  we  may  best  explain  those  characters  of 
specific  disease,  which  appear  in  its  changes  in  transmission  from  one 
•  person  to  another  (p.  360)  :  such  as  tbe  varieties  of  syphilitic  sores, 
and  the  varieties  of  their  consequences  in  different  persons  inoculated 
from  the  same  source  ;  the  change  in  the  form  of  secondary  syphilis  or 
of  cancer  in  transmission  from  parent  to  offspring  ;  the  several^ peculi- 
arities in  the  results  of  the  same  miasm  when  affecting  ordinary  per- 
sons or  puerperal  women,  or  those  who  have  survived  injuries. 

A  remarkable  instance,  exemplifying,  I  think,  as  well  the  changes 
in  the  morbid  poison  itself,  as  its  various  effects  on  different  persons, 
has  been  told  me  by  my  friend  Mr.  Huxley.    One  of  the  crew  of 
H.M.S.  Rattlesnake,  after  slightly  wounding  his  hand  with  a  beef-bone, 
had  suppuration  of  the  axillary  lymphatic  glands,  with  which  typhoid 
symptoms  and  delirium  were  associated,  and  proved  fatal.    His  illness 
began  the  day  after  the  ship  left  Sydney,  where  all  the  crew  had  been 
remarkably  healthy.    A  few  days  after  his  death,  the  sailor  who 
washed  his  clothes  had  similar  symptoms  of  disease  in  the  axilla,  and 
for  four  or  five  months,  he  suffered  with  sloughings  of  portions  of  the 
areolar  tissue  of  the  axilla,  arm,  and  trunk  on  the  same  side.    Near  the 
same  time,  a  third  sailor  had  diffuse  inflammation  and  sloughing  m  the 
axilla  -  and  after  this  'the  disease  ran,  in  various  forms,  through  the 
ship's 'company,  between  thirty  and  forty  of  whom  were  sometimes  or, 
the  sick-list  at  once.'    Some  had  diffuse  cellular  inflammation,  some 
had  inflammation  of  the  lymphatic  glands  of  the  head,  axilla,  or  lower 
extremities  ;  one  had  severe  idiopathic  erysipelas  of  the  head  and  neck  ; 
another  had  phlegmonous  erysipelas  of  the  hand  and  arm  after  an  acct- 
dental  wound;  others  had  low  fever,  with  or  without  enlargement  of 
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glands.  '  Finally,  the  disease  took  the  form  of  mumps,  which  affected 
almost  everybody  on  board.'  The  epidemic  lasted  from  May  to  July. 
The  ship  was  at  sea  the  whole  time,  and,  in  the  greater  part  of  it,  in 
the  intense  cold  of  a  southern  winter. 

(d)  The  separation  of  the  material  of  a  specific  disease  may  probably 
be  accomplished  in  many  different  ways,  and  may  be  regarded  as  the 
final  purpose  (if  we  may  venture  to  trace  one)  of  the  greater  part  of  the 
morbid  process.  It  is  evident  in  the  inoculable  products  of  sores  and 
pustules;  in  the  infectious  exhalations  of  the  skin,  pulmonary,  and 
other  surfaces  in  the  exanthematous  and  other  fevers  ;  in  the  deposits 
in  and  near  gouty  joints.  Analogy  with  these  cases  makes  it,  also,  pro- 
bable that  the  specific  materials  of  several  other  diseases  are  separated 
from  the  blood  accumulated  at  the  seats  of.  the  local  morbid  process  ; 
whence,  if  no  organisms  incorporating  them  be  constructed,  they  may 
be  re-absorbed  after  transformation.  And  it  is  nearly  certain  that  the 
materials  of  most  specific  diseases  may  be  excreted  with  the  natural 
evacuations  in  the  course  of  the  disease,  and  this,  either  in  their  ma- 
ture state,  or  after  transformation,  or  in  combination  with  the  con- 
stituents of  specific  medicines. 

The  results  of  such  separation  or  excretion  are  also  various.  Some- 
times, it  seems  as  if  the  whole  of  the  morbid  material  were  (after 
various  transformations)  removed,  and  the  blood  left  healthy  :  as  in 
small- pox,  vaccinia,  cured  primary  syphilis.  Sometimes  part  of  the 
morbid  material,  transformed  or  combined,  so  as  to  be  incapable  of 
excretion,  remains  in  the  blood,  and  produces  secondary  phenomena  or 
sequelae  of  the  disease.  Sometimes,  the  production  of  the  morbid 
material  continues,  notwithstanding  the  separation  of  what  is  already 
formed  :  as  in  the  increase  of  the  cancerous  diathesis  during  the  growth 
of  cancers.  Generally,  in  whatever  manner  the  separation  be  accom- 
plished, it  is  attended  by  such  disturbance  of  the  natural  functions  of 
parts,  that  serious  disease  is  superadded  to  that  which  is  the  more  di- 
rect consequence  of  the  presence  of  the  morbid  material  in  the  blood. 
And  lastly,  a  local  disease  which  owes  its  origin,  and,  for  a  time,  its 
maintenance,  to  a  specific  morbid  condition  of  the  blood,  may  persist 
after  that  condition  has  ceased  ;  the  blood  may  regain  its  health  by  the 
separation  of  the  morbid  material,  but  the  part  diseased  in  the  process 
of  separation  may  so  continue.  Now,  however,  the  disease  may  be 
wholly  local,  and  curable  by  local  treatment. 

Thus  may  the  theory  of  specific  diseases  be  applied  in  explanation 
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of  their  phenomena.  I  will  only  add  that,  in  assuming  all  this  of  the 
changes  occurring  in  morbid  materials  in  the  blood,  we  really  assume 
little  more  than  we  "believe  of  the  organisahle  materials  introduced,  as 
nutriment,  into  the  blood.  If  we  could  trace  these,  in  their  changes, 
first  in  the  chyle  and  blood,  and  then  in  some  complex  tissue,  then  in 
the  lymph  and  blood  again,  and  again  through  the  tissue  of  some  ex- 
cretory gland,  we  should  trace  a  career  of  changes  not  less  numerous, 
not  less  definite  in  method  and  in  time,  not  less  influential  in  the 
economy,  than  those  which  I  have  assumed  for  morbid  materials  in  the 
blood.  Only,  the  increase  of  the  morbid  material,  and  the  apparent 
independence  of  its  changes,  are  not  imitated  in  the  normal  events  of 
life. 
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LECTURE  XXI. 

GENERAL  CHARACTERS  AND  CLASSIFICATION  OF  TUMOURS. 

The  class  of  diseases  which  includes  the  tumours  may  be  reckoned  as 
a  part  of  the  great  division  named  Hypertrophies  or  Overgrowths. 
All  its  members  consist  in  additions  to  the  organized  materials  of  the 
body,  and  appear  to  be  expressions  of  a  morbid  excess  of  the  formative 
process  ;  but,  in  the  case  of  each  hypertrophy,  the  mode  is  peculiar  in 
which  this  excess  is  manifested.  If  we  compare  any  tumour  with  one 
of  the  hypertrophies  that  are  least  morbid,  with  one  of  those,  for  instance, 
in  which  the  excessive  growth  is  adapted  to  some  emergency  of  disease, 
as  an  hypertrophy  of  the  heart  is  adapted  to  some  emergency  of  the  cir- 
culation, we  shall,  I  believe,  always  see  between  them  this  chief  differ- 
ence :  that,  to  whatever  extent  the  adapted  hypertrophy  may  proceed,  the 
overgrown  part  maintains  itself  in  the  normal  type  of  shape  and  struc- 
ture ;  while  a  tumour  is  essentially  a  deviation  from  the  normal  type 
of  the  body  in  which  it  grows,  and,  in  general,  the  longer  it  exists  the 
wider  is  the  deviation.  A  striking  illustration  of  this  contrast  may  be 
found  in  some  of  the  cases  of  fibro-muscular  tumours  that  grow  into 
the  cavity  of  the  uterus.1  Such  a  tumour  may  resemble  in  its  tissues 
the  substance  of  the  uterus 'itself,  having  well-formed  muscular  and 
fibrous  tissues ;  and,  so  far  as  the  structures  formed  in  excess  are  con- 
cerned, we  might  regard  the  tumour  as  the  result  of  an  hypertrophy 
not  essentially  different  from  that  which,  at  the  same  time  and  rate, 
may  take  place  in  the  uterine  walls  around  it.  But  an  essential  differ- 
ence is  in  this ;  the  uterus,  in  its  growth  around  the  tumour,  maintains 
a  normal  type,  though  excited  to  its  growth,  if  we  may  so  speak,  by  an 
abnormal  stimulus :  it  exactly  imitates,  in  vascularity  and  muscular 
development,  the  pregnant  uterus,  and  may  even  acquire  the  like  power  ; 

1  Such  as  (e.  g.)  No.  2682  in  the  College  Museum.  Respecting  the  conditions  in 
which  the  changes  in  the  utei  us  here  described  are  likely  to  ocetir,  see  Rokitansky 
fathologiache  Anatomic,  iii.  546. 
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and  ab  length,  by  contractions,  like  those  of  parturition,  may  expel  the 
tumour,  spontaneously  separated.  But  the  tumour  imitates  in  its 
growth  no  natural  shape  or  construction;  the  longer  it  continues,  the 
greater  is  its  deformity.  Neither  may  we  overlook  the  contrast  in  res- 
pect of  purpose,  or  adaptation  to  the  general  welfare  of  the  body,  which 
is  as  manifest  in  the  increase  of  the  uterus  as  it  is  improbable  in  that 
of  the  tumour. 

Herein  we  seem  to  discern  an  essential  difference  between  the  over- 
growths of  tumours,  and  those  accomplished  by  any  exercise  of  the 
normal  power  of  nutrition  in  a  part.  This  power,  capable  of  augmented 
exercise  in  any  emergency,  is  yet  not  a  mere  capacity  of  production  ; 
neither  is  it  dependent  upon  circumstances  for  the  fashion  of  its  pro- 
ducts ;  identical  with  that  which  effected  the  development  of  the  germ, 
it  is  equally  bound  to  conformity  with  the  proper  type  of  the  part  or 
species  in  which  it  is  exercised. 

An  equal  contrast  may,  in  general,  be  drawn  between  the  class  of 
diseases  that  include  tumours,  and  all  the  others  that  issue  in  a  morbid 
excess  of  nutritive  formation.  We  may  take,  as  the  example  of  these, 
the  inflammatory  diseases  attended  with  much  production  of  new  tissue, 
and  say  (reserving  certain  conditions,  p.  320)  that  in  these  there  is  an 
excessive  exercise  of  formative  force — an  hypertrophy.  But  between 
such  diseases  and  tumours  we  shall  rarely  fail  to  observe  the  following 
differences  : — 

1st.  The  accumulation  and  increase  of  lymph  in  inflammation  appear 
chiefly  due  to  the  morbid  state  of  the  parts  at,  or  adjacent  to  the  place 
of  production.  We  have,  I  think,  no  evidence  that  the  lymph  of  inflam- 
mation increases  by  any  inherent  force,  any  attraction  of  self-organising 
matter  ;  but  the  increase  of  all,  or  nearly  all,  tumours,  is  '  of  themselves  :' 
they  grow  as  parts  of  the  body,  but  by  their  own  inherent  properties, 
and  depend  on  the  surrounding  parts  for  little  more  than  the  supply  of 
blood  from  which  they  may  appropriate  materials.  A  tumour,  there- 
fore, as  a  general  rule,  increases  constantly ;  inflammatory  products 
generally  increase  only  so  long  as  the  disease  in  the  adjaceut  parts  con- 
tinues. 

2nd.  The  materials  severally  produced  in  excess,  in  these  two  cases, 
have  different  capacities  of  development.  The  inflammatory  product, 
in  whatever  part  it  lies,  has  scarcely  more  than  the  single  capacity  to 
form,  in  the  first  instance,  connective  tissue  :  the  material  that  begins 
or  is  added  to  a  tumour  may,  indeed,  assume  this  form,  but  it  may  as- 
sume any  one  of  several  other  forms. 
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But  Sdly,  the  most  striking  contrast  is  in  the  events  subsequent  to 
this  first  organising  of  the  two  materials.  The  later  course  of  organised 
inflammatory  products,  like  that  of  the  organised  material  for  repair 
after  injuries,  is  usually  one  of  constant  approximation  to  a  healthy 
state.  As  newly-formed  parts,  they  gradually  assimilate  themselves  to 
the  shape  and  purpose,  if  not  to  the  tissue,  of  the  parts  among  which 
they  lie  ;  or  they  are  apt  to  waste,  degenerate,  and  be  removed.  Their 
changes  tend  ever  towards  a  better  state ;  so  that,  in  the  whole  course 
of  productive  inflammatory  diseases,  some  can  see  nothing  but  an  '  effort 
of  nature  '  to  avert  or  repair  some  greater  evil.1  It  is  very  different 
with  the  class  of  diseases  to  which  tumours  belong :  it  is  in  their  very 
nature  to  proceed  to  further  and  further  deviation  from  the  proper 
type  of  the  body.  The  structure  of  tumours  may,  indeed,  be  like  that 
of  some  of  the  natural  parts  :  it  may  be  identical  with  that  of  the  part 
in  which  they  lie  :  in  this  respect  they  may  be  called  homologous  ;  but 
considered  in  their  life,  they  are  not  so  ;  for,  commonly,  they  are  grow- 
ing while  the  tissues  far  and  near  around  them  are  only  maintaining 
their  integrity,  or  are  even  degenerating,  or  undergoing  absorption  from 
the  pressure  of  the  abnormal  growth. 

1  think  that  it  is  only  in  the  consideration  of  this  activity  and  partial 
independence  of  the  life  of  tumours,  and  of  the  diseases  allied  to  them, 
that  we  shall  ever  discern  their  true  nature.  We  too  much  limit  the 
grounds  of  pathology,  when,  examining  a  tumour  after  removal  from 
the  body,  we  only  now  compare  it  with  the  natural  tissues.  The  know- 
ledge of  all  its  present  properties  when  dead  may  leave  us  ignorant  of 
the  property  which  it  alone,  perhaps,  of  all  the  components  of  the  body, 
had  prior  to  its  removal,— the  property  of  growing.  And  so,  if  we  can 
ever  attain  the  knowledge  of  the  origin  of  a  tumour,  it  may  avail  little, 
unless  it  supply  also  the  explanation  of  its  progress.  If,  for  example, 
what  is  very  improbable  could  be  proved,  namely,  that  tumours  have 
their  origin  in  the  organisation  of  extravasated  blood,  or  of  an  inflam- 
matory exudation,  still  this  greater  problem  would  remain  unsolved  : — 
How  or  why  is  it,  that,  in  ordinary  cases,  these  materials,  when  organ- 
ised, gradually  decrease,  and  assimilate  themselves  to  the  adjacent  parts ; 
while,  in  the  assumed  formation  of  tumours,  they  gradually  increase, 
and  pursue,  in  many  cases,  a  peculiar  method  of  development  and 

1  There  are,  indeed,  cases  in  which  organised  lymph  and  scars  continue  to 
grow;  but  these  are  quite  exceptional,  and  are  to  bo  regarded  as  disoasos  of  the 
same  class  as  tumours,  peculiar  only  in  respect  of  the  materials  in  which  thoy  are 
manifested. 
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growth  ?  Why  is  it  that,  assuming  even  a  similarity  of  origin,  the  new- 
formed  part  manifests,  in  the  one  class  of  cases,  a  continuous  tendency 
towards  conformity  with  the  type  of  the  body  ;  in  the  other,  a  contin- 
uous deviation  from  that  type  in  shape  and  volume,  if  not  in  texture  ? 
How  is  it  that,  to  take  an  extreme  case,  we  can  ever  find,  as  in  a  spe- 
cimen 1  at  St.  George's  Hospital,  fatty  tumours  of  considerable  size  in 
the  mesentery  of  a  patient  from  whom,  in  the  extreinest  emaciation  of 
pbthisis,  nearly  all  the  natural  fat  was  removed ;  or,  as  in  a  case  re- 
lated by  Schuh,2  huge  lumps  of  fat,  on  the  bead,  throat,  and  chest  of  a 
man  whose  abdomen  and  legs  were  extremely  thin  ? 

I  do  not  pretend  to  answer  these  questions  ;  but  I  think  that  in 
them  is  the  touchstone  by  which  we  may  tell  the  value  of  a  pathology 
of  this  great  class  of  diseases.  It  is  not  in  the  likeness  or  in  the  unlike- 
ness  to  the  natural  tissues  that  we  can  express  the  true  nature  of 
tumours  :  it  is  not  enough  to  consider  their  anatomy  ;  their  physiology, 
also,  must  be  studied ;  as  dead  masses,  or  as  growths  achieved,  they 
may  be  called  like  or  unlike  the  rest  of  a  part ;  but,  as  things  growing, 
they  are  all  unlike  it.  It  is,  therefore,  not  enough  to  think  of  them  as 
hypertrophies  or  overgrowths  ;  they  must  be  considered  as  parts  over- 
growing, and  as  overgrowing  with  appearance  of  inherent  power, 
irrespective  of  the  growing  or  maintenance  of  the  rest  of  the  body, 
discordant  from  its  normal  type,  and  with  no  seeming  purpose. 

To  all  this,  I  know,  it  may  be  objected  that  tumours,  and  other  like 
growths,  may  cease  to  grow,  or  grow  unequally,  and  yet  be  tumours 
still.  But  this  is  only  in  appearance  opposed  to  what  I  have  said,  which 
is  no  more  than  that  the  best  or  only  time,  in  which  we  may  discern 
the  true  difference  of  these  from  other  growths  is  the  time  of  their  active 
increase.  As  we  can  have  no  complete  idea  of  any  living  thing,  unless 
it  include  the  recognition  of  its  origin,  and  of  its  passage  through  cer- 
tain phases  of  development  and  growth  ;  so  must  our  thoughts  of  these 
abnormities  be  imperfect  or  untrue,  unless  we  have  regard  to  their 
development,  and  growth,  and  maintenance,  as  independent  parts.  But, 
indeed,  the  cessation  of  growth  in  tumours  and  the  allied  diseases  often 
affords  evidences  of  their  peculiar  nature,  confirmatory  of  that  dednci  d 
from  their  increase.  Such  cessation  may  occur  when  they  have  attained 
a  certain  regular  size  ;  as  in  the  painful  subcutaneous  tumours,  the 
osseous  tumours  on  the  phalanges  of  great  toes,  and  some  others,  which, 
perhaps  always,  cease  to  grow  when  they  have  reached  a  limit  of  dinien- 

1  Y  71,  Musoum  of  St.  George's  Hospital. 

2  Die  Erkcnntniss  der  Pseud  opl a  amen,  101.    Wien.  1851. 
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sions  that  appears  as  natural  and  constant  for  them  as  the  average 
stature  is  for  the  individuals  of  any  species.  Or,  the  cessation  of  growth 
may  occur  when  the  tumour  degenerates  or  wastes  ;  as  when  a  fibrous 
tumour  calcifies,  or  when  a  mammary  glandular  tumour  is  absorbed. 
But  it  is  to  be  observed  that  these  events  are,  or  may  be,  as  irrespective 
of  the  nutrition  of  all  the  rest  of  the  body,  as  the  development  and 
growth  of  the  tumour  were ;  and  that,  except  in  the  comparatively  rare 
event  of  the  absorption  of  a  tumour,  there  is,  in  no  case,  an  indication 
of  return  to  the  normal  type  or  condition  of  the  body  ;  there  is  no 
improvement,  as  in  the  organised  lymph  formed  in  the  inflammatory 
process,  no  adaptation  to  purpose,  no  assumption  of  a  more  natural 
shape.  In  all  these  events,  therefore,  as  well  as  in  their  growth,  the 
nearly  independent  nature  of  the  tumour  is  shown  :  while  forming  part 
of  the  body,  and  borrowing  from  it  the  apparatus  and  the  materials 
necessary  to  its  life,  the  tumour  grows  or  maintains  itself,  or  degene- 
rates, according  to  peculiar  laws. 

The  characters  of  which  I  have  been  speaking  belong  to  a  larger 
number  of  abnormities  than  are  usually  called  tumours ;  they  belong, 
indeed,  to  a  large  class,  of  which  tumours  form  one  part  or  section, 
while  the  other  is  composed  of  certain  morbid  enlargements  of  organs, 
by  what  is  regarded  as  merely  hypertrophy  ;  such  as  that  of  the  pros- 
tate, the  thyroid  gland,  and  others.1  Now  the  distinction  between 
these  two  divisions  of  the  class  must,  I  believe,  be  an  arbitrary  one  ; 
for  the  two  are  so  little  unlike,  that,  really,  it  is  in  these  hypertrophies 
of  glands  that  we  may  hope  to  find  the  truest  guidance  to  an  insight 
into  the  nature  of  tumours. 

In  speaking  of  cysts  from  the  walls  of  which  vascular  growths  may 

1  The  class  may  seem  to  include,  also,  those  abnormal  states  of  the  fcetus  which 
are  attended  with  excessive  growth  or  development  of  organs  or  members,  yet  cannot 
be  ascribed  to  a  fusion  of  two  germs  ;  and,  indeed,  in  the  case  of  certain  bony  growths 
the  line  cannot  be  drawn,  without  artifice,  between  monstrosities  by  excess  and  tumours. 
But,  in  the  large  majority  of  cases,  there  are  sufficient  characters  of  distinction  between 
them;  for  1st,  the  congenital  excesses  of  development  present  a  more  complex 
structure,  and  are  more  conformed  to  the  plan  and  construction  of  the  body,  than 
anything  that  can  be  reasonably  called  a  tumour.  And,  if  it  be  said  that  this  higher 
organisation  is  no  more  than  is  consistent  with  the  period  of  formation,  which  is  in 
embryo-life,  when  the  force  of  development  is  greatest ;  then,  2ndly,  we  may  note  this 
difference,  that  the  congenital  excesses  are  usually  limited  for  their  increase  to  the 
period  of  natural  growth  of  the  body.  They  commonly  cease  to  grow  when  or  before 
the  body  has  attained  its  full  stature:  they  conform  to  its  methods  and  times  of 
development,  growth,  and  decay. 
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spring  and  fill  their  cavities,  I  sfiall  have  to  describe  that  these  intra- 
cystic  growths  are,  in.  their  best  state  of  structure,  close  imitations  of 
the  gland  in  which  they  occur.    In  relation  to  tumours,  the  most  in- 
structive examples  of  this  fact  are  in  the  cystic  tumours  of  the  breast, 
of  which  the  general  structure  has  been  especially  illustrated  by  Dr. 
Hodgkin  and  Sir  B.  C.  Brodie,  and  the  microscopic  characters  by  M. 
Lebert  and  Mr.  Birkitt.    Among  these,  a  series  of  specimens  in  the 
Museum  1  may  illustrate  every  stage  of  the  transition,  from  the  simple 
cyst,  to  the  cyst  so  filled  with  gland-substance  as  to  form  a  solid  tumour, 
— the  chronic  mammary,  or  mammary  glandular  tumour.   Now  a  near 
parallel  with  the  history  of  these  mammary  tumours  is  presented  by  the 
observations  of  Frerichs2  and  Rokitansky  3  on  the  intra-cystic  growths 
which  occur  within  the  substance  of  enlarging  thyroid  glands,  i.e.  of 
increasing  bronchoceles.  In  these,  masses  of  new-formed  thyroid  gland- 
tissue  are  found  imbedded,  and  inclosed  in  coverings  or  capsules  of  con- 
nective tissue,  within  the  proper  though  increased  substance  of  the 
gland.    In  like  manner,  as  Rokitansky  first  showed,  it  is  not  unusual 
in  enlargements  of  the  prostate  gland,  to  find  distinct  masses  of  new 
structure  imitating  that  of  the  prostate,  which  lie  imbedded  and  incap- 
suled  in  the  proper  substance  of  the  gland.    Moreover  (and  here  is  a 
closer  contact  between  these  hypertrophies  and  tumours),  these  growths 
of  new  gland-tissue  may  appear,  not  only  in  the  substance  of  the  en- 
larging thyroid  and  prostate  glands,  but  external  to  and  detached  from 
the  glands.    Such  outlying  masses  of  thyroid  gland  are  not  rare  near 
bronchoceles  ;  lying  by  them  like  the  little  spleens  one  often  sees  near 
the  larger  mass.   Near  the  enlarged  prostate,  similar  detached  outlying 
masses  of  new  substance,  like  tumours  in  their  shape  and  relations,  and 
like  prostate  gland  in  tissue,  may  be  sometimes  found.    A  very  large 
and  remarkable  specimen  of  the  kind  was  sent  to  me  by  Mr.  Wyman.4 
It  was  taken  from  a  man,  sixty-four  years  old,  who,  for  the  last  four 
years  of  his  life,  was  unable  to  pass  his  m  ine  without  the  help  of  the 
catheter.    He  died  with  bronchitis  ;  and  a  tumour,  measuring  2^  inches 
by  H,  was  found,  as  Mr.  Wyman  described  it, '  lying  loose  in  the  bladder, 
only  connected  to  it  by  a  pedicle,  moving  on  this  like  a  hinge,  and, 

'  Mus.  Coll.  Surg.Nos.  168,  169,  170,  172,  etc. 

2  Ueber  GallcH-  oder  CoUoid-geschmdste.    Gottingen,  1847. 

•  Zur  Anatomie  des  Krvpfes  ;  and  Uehr  die  QysU,  in  the  Dcnkschr.  dcr  K, 
Alcademie  der  Wwenschaften.   Wien,  1849. 

'  The  specimen  is  in  the  Museum  of  St.  Bartholomew's  Hospital  (-Series  xxix.  2..). 
A  remarkable  tumour  of  the  same  kind,  but  imbedded  in  the  substance  of  the  prostate, 
is  in  the  museum  of  the  Middlesex  Hospital. 
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when  pressed  forwards,  obstructing  the  orifice  of  the  urethra.'  Now, 
both  in  general  aspect  and  in  microscopic  structure,  this  tumour  is  so 
like  a  portion  of  enlarged  prostate  gland,  that  I  know  no  character  by 
which  to  distinguish  them. 

The  relation  of  these  new-formed  isolated  portions  of  thyroid  or  pros- 
tate gland  is  so  intimate,  on  the  one  side,  to  admitted  tumours,  such  as  the 
chronic  mammary,  and,  on  the  other  side,  to  the  general  hypertrophies 
of  the  glands,  that  we  cannot  dissociate  these  diseases  without  great 
violence  to  nature.  Clearly  these  are  all  essentially  the  same  kind  of 
disease :  yet,  to  call  them  all  tumours  would  be  to  do  as  much  violence 
to  the  conventional  use  of  terms  which  have  become  not  merely  the 
expressions,  but  the  guides,  of  our  thoughts.  The  best  course  seems 
to  be  to  make  an  arbitrary  division  of  this  group. 

In  accordance,  then,  with  the  arbitration  of  custom,  we  may  assign 
the  name  of  Tumours  to  such  examples  of  these  morbid  growths  or 
growing  parts,  as, 

1st,  are  isolated  from  the  surrounding  parts  by  distinct  investing 
layers  of  tissue  ;  or, 

2ndly,  though  continuous  with  the  natural  parts,  are  abruptly  cir- 
cumscribed in  the  greater  part  of  their  extent ;  or, 

3rdly,  are  formed  of  new  materials  infiltrated  and  growing  in  the 
interstices  of  natural  parts. 

General  Classification— -If  the  group  of  what  are  to  be  called  tumours 
may  be  thus  inclosed,  we  may  next  proceed  to  divide  it  into  smaller 
parts.  And,  first,  it  seems  proper  to  arrange  tumours  in  three 
divisions,  two  of  which,  characterised  by  possessing  certain  extreme  or 
opposite  properties,  may  be  named  Innocent  and  Malignant,  whilst  a 
third  intermediate  group  may  be  named  Recurrent.  I  would  employ 
the  terms  innocent  and  malignant  still,  because,  though  not  free  from 
objections,  they  imply  a  more  natural  and  a  less  untrue  division  than 
any  yet  invented  to  replace  them.  But  in  using  these  terms  it  may  be 
well  to  remember  that  the  distinction  between  innocent  and  recurrent 
and  malignant  tumours  is  probably  one,  not,  or  not  only,  of  visible 
structure,  but  of  origin  and  vital  properties  ;  it  is,  therefore,  less  falsely 
expressed  by  terms  implying  quality  of  nature  than  by  such  as  refer  to 
structure  alone.1 

1  The  principal  division  of  tumours,  according  to  their  physiological  rather  than 
their  anatomical  characters,  has  not  been  retained  without  a  careful  reconsideration  of 
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Malignant  Tumours. — The  chief  distinctions  arc  to  be  traced  in  cer- 
tain characters  which,  in  the  malignant  tumours  or  cancers  (for  these 
terms  are  synonymous)  are  superadded  to  those  already  cited  as  belong- 
ing to  the  whole  class. 

And,  1st,  the  intimate  structure  of  malignant  tumours  is,  usually, 
not  like  that  of  any  of  the  fully  developed  natural  parts  of  the  body, 
nor  like  that  which  is  formed  in  a  natural  process  of  development, 
repair,  or  degeneration. 

Many  of  the  cells  of  cancers,  for  example,  may  be  somewhat  like 
gland-cells,  or  like  epithelium-cells  ;  yet  a  practised  eye  can  distinguish 
them,  even  singly.  And  much  more  plainly  their  grouping  distin- 
guishes them  :  they  are  heaped  together  disorderly,  and  seldom  have 
any  lobular  or  laminar  arrangement,  such  as  exists  in  the  natural 
glands  and  epithelia,  or  in  the  innocent  glandular  or  epithelial  or  epider- 
mal tumours.  These  innocent  tumours  are  really  imitations,  so  far  as 
their  structure  is  concerned,  of  the  natural  parts  ;  and  the  existence  of 
such  imitations  in  any  tumours  makes  the  diversity — heterology,  as  it 
is  called — of  the  malignant  tumours,  appear  more  evident. 

Still,  this  rule  of  dissimilarity  of  structure  in  malignant  tumours  is 
only  general.  The  other  properties  of  malignancy  may  be  sometimes 
observed  in  tumours  that  have,  apparently,  the  same  structure  as  those 
that  are  generally  innocent.  I  shall  have  to  refer  to  cases  of  fibrous 
tumours  which,  in  every  respect  of  structure,  were  like  common  fibrous 
tumours,  and  yet  returned  after  removal,  and  ulcerated,  with  infection 
of  adjacent  parts,  and  appeared  in  internal  organs.  These,  with  some 
others,  must  be  regarded  as  malignant,  though  in  structure  resembling 
innocent  tumours  and  natural  tissues.  On  the  other  hand,  there  are 
some  innocent  cartilaginous  tumours,  with  structures  as  different  from 


the  whole  matter,  and  a  just  regard  to  the  opinions  of  those  who  hold  that  such  a 
foundation  of  classification  cannot  be  stable.  It  is  believed  that  any  one  who,  with 
equally  large  opportunities  for  both  methods  of  study,  will  examine,  with  equal  care, 
the  manners  of  life,  and  the  structures  after  death,  of  large  number*  of  tumours,  will 
find  not  less  constancy  in  the  one  than  in  the  other.  In  a  very  large  majority  of  eases 
cert  iin  structures  coincide  with  certain  manners  of  life  ;  and  for  all  these  the  c  m.eal 
foundations  for  classification  (if  it  may  be  so  called)  would  coinc.de  with  the 
anatomical  In  a  few  cases  there  would  be  no  such  coincidence  ;  in  a  few,  classification, 
on  either  foundation  is  very  difficult ;  in  still  fewer  it  may  be  at  present  mxpossible. 
But  for  all  cases,  so  long  as  the  anatomical  foundations  for  classification  are  not  nearly 
perfect,  the  utility  of  a  clinical  division  and  momenclature  of  the  great  groups  of 
Lour's  must  justify  the  retention  of  names  which,  by  custom  and  contrasted 
meanings,  tell  the  facts  which  are,  in  daily  practice,  the  most  important  to  be 
known. 
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those  that  exist  in  our  natural  tissue?",  as  cancer-cells  are  from  gland- 
cells  or  from  epithelial  cells.  The  two  sets  of  cases,  though  both  be 
exceptional,  supply  sufficient  grounds  for  not  preferring  such  terms  as 
'  homologous  '  and  'heterologous '  before  '  innocent '  and  'malignant,'  if 
the  former  are  meant,  as  they  commonly  are,  to  apply  to  the  structure 
of  the  several  growths. 

2nd.  Malignant  growths  may  have  the  character  of  infiltrations  ;  i.e. 
then-  elementary  structures  may  be  inserted,  infiltrated,  or  diffused  in 
the  interspaces  and  cavities  of  the  tissues  in  which  they  lie.  Thus,  in 
its  early  state,  a  malignant  tumour  may  comprise,  with  its  own 
proper  elements,  those  of  the  organ  in  which  it  is  formed ;  and  it  is 
only  in  its  later  life  that  the  elements  of  the  tissue  or  organ  disappear 
from  it,  gradually  degenerating  and  being  absorbed,  or  possibly,  yield- 
ing themselves  as  materials  for  its  growth.1 

Thus,  a  hard  cancer  of  the  mammary  gland  includes  in  its  mass  a 
part,  or  even  the  whole,  of  the  gland  itself,  as  if  there  were  only  a  con- 
version of  the  gland-tissue  :  and  one  may  find,  within  the  very  sub- 
stance of  the  cancer,  the  remains  of  the  lactiferous  tubes  involved  in 
it,  and,  with  the  microscope,  may  trace  in  it  the  connective  tissue  that 
separated  the  gland-lobes  and  the  degenerate  elements  of  the  epithelial 
contents  of  the  tubes  and  acini.  But  among  all  these  lie  the  proper 
cells  of  the  cancerous  growth,  and  these  usually  increase  while  the 
original  structures  of  the  gland  decrease.  So,  too,  in  medullary  can- 
cerous disease  of  the  uterus,  the  uterus  itself,  or  part  of  it,  is  in  the 
tumour,  and  gradually  disappears,  while  the  medullary  matter,  diffused 
or  infiltrated  in  it,  is  growing. 

The  malignant  growths  may,  I  say,  thus  appear  as  infiltrations  ;  but 
they  are  not  always  so.  Thus,  though  the  hard  cancer  of  the  breast 
is,  commonly  or  always,  an  infiltration  of  cancerous  substance  in  and 
among  the  proper  structures  of  the  gland,  yet  the  hard  cancer  of  the 
bones  is  often  a  distinct  tumour,  such  as  has  no  mixture  of  bone  in  it, 
and  may  be  enucleated  from  the  cavity  or  shell  of  bone  in  which  it  lies. 
So,  too,  while  the  medullary  cancer  of  the  uterus  plainly  consists  in  an 
infiltration  or  insertion  of  new  material  in  the  substance  of  the  oro-an 

1  See.  on  this  last-mentioned  point,  Rokitansky,  Pathol.  Anatomic,  i.  121.  If,  in 
such  ;i  case,  the  removal  of  the  original  textures  be  quicker  or  more  considerable  than 
the  production  of  the  new  morbid  substance,  there  may  be  no  swelling  or  visible 
tumour;  yefc,  since  the  new  material  increases,  the  essential  character  of  a  growth  is 
observed.  Such  growth  without  swelling  is  often  noticed  in  hard  cancers  of  the 
breast  and  of  the  bones. 
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that  of  the  breast  is  usually  a  separate  tumour,  and  altogether  discon- 
tinuous from  the  surrounding  parts.1 

Many  other  instances  of  similar  contrast  might  be  cited  ;  still  the 
fact  that  their  elementary  structures  may  be  thus  infiltrated  in  the  tis- 
sues they  affect  is  a  characteristic  feature  of  malignant  tumours.  I 
think  it  is  rarely  imitated  in  cases  of  innocent  tumours. 

3rd.  It  is  also  generally  characteristic  of  malignant  tumours  that 
they  have  a  peculiar  tendency  to  ulcerate,  their  ulceration  being  pre- 
ceded by  softening.  One  can,  indeed,  in  this  particular,  only  observe  a 
graduated  difference  between  the  innocent  and  the  malignant  diseases; 
for  certain  innocent  tumours,  if  they  grow  very  rapidly,  are  apt  very 
rapidly  to  decay  ;  and  they  may  suppurate  and  discharge  their  ichor 
and  debris  with  foul  and  dangerous  ulceration.  Thus  the  quickly- 
growing  cartilaginous  tumours  may  imitate  in  these  respects  malignant 
growths;  so  may  large  fibrous  tumours  when  they  soften  and  decay. 
Or,  again,  when  an  innocent  tumour  grows  more  rapidly  than  the  parts 
over  it  can  yield,  they  may  waste  and  ulcerate,  and  allow  it  to  protrude  ; 
and  it  may  now  itself  ulcerate  and  look  very  like  malignant  disease. 
This  may  be  seen  in  the  protruding  fibrous  tumours  that  ulcerate  and 
bleed ;  or,  in  a  more  striking  manner,  in  the  protruding  vascular  growths 
that  have  sprung  up  in  the  cystic  tumours  of  the  breast.  Or,  once 
more,  the  characters  of  readiness  to  ulcerate  may  be  imitated  by 
innocent  tumours  after  injuries,  or  in  exposure  to  continued  irritation  ; 
for  they  resist  these  things  with  less  force  than  the  similar  natural 
parts  do.  Hence,  sloughing  and  ulcerating  fibrous,  erectile,  and  other 
tumours,  have  been  often  thought  cancerous,  and  so  described. 

The  respective  tendencies  to  ulcerate  can,  therefore,  be  counted  only 
as  constituting  differences  of  degree  between  the  innocent  and  malig- 
nant tumours.    We  may  speak  of  a  liability  in  the  one  case,  of  a  prone- 

ness  in  the  other. 

4th.  The  softening  that  often  precedes  the  ulceration  of  malignant 
growths,  can  hardly  be  considered  separately  from  the  minute  account 
of  their  structure.  I  therefore  pass  it  by,  and  proceed  to  their  fourth 
distinctive  character,  which  is  to  be  noticed  in  the  modes  of  their  ulcera- 


tion 


This  is  that  the  ulcer  which  forms  in,  or  succeeds,  a  malignant 
growth,  has  no  apparent  disposition  to  heal  ;  but  a  morbid  substance 

•  Nos  2787,  2796,  ami  others  in  the  College  Museum  ;  and  Nos.  15  in  Series ixxxii. 
and  28  u i  Series  xxxv  ,  of  that  of  St.  Bartholomews,  illustrate  these  contrasts.  On  the 
difference  between  infiltrations  and  outgrowths,  seep.  380. 
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like  that  of  which  the  original  growth  was  composed,  forms  the  walls 
or  boundaries  of  the  ulcer ;  and  as  this  substance  passes  through  the 
same  process  of  ulceration  which  the  primary  growth  passed  through, 
so  the  malignant  ulcer  spreads  and  makes  its  way  through  tissues  of  all 
kinds. 

In  contrast  with  this  character  of  malignant  growths,  it  is  observ- 
able that  beneath  and  around  an  ordinary  ulcer  of  the  natural  tissues, 
or  of  an  innocent  tumour,  we  find  the  proper  tissues  unchanged  ;  or, 
perhaps  infiltrated  and  succulent  with  recent  lymph,  or  the  materials 
for  repair ;  or  somewhat  indurated  with  lymph  already  organised.  The 
base  and  margins  of  a  cancerous  ulcer  are  themselves  also  cancerous  ; 
those  of  a  common  ulcer  are  infiltrated  with  only  reparative  or  inflam- 
matory material.  In  like  manner,  if  ulceration  extend  through  an  in- 
nocent growth,  it  may  destroy  it  all,  and  no  similar  growth  will  form 
in  the  adjacent  parts,  replacing  that  which  has  been  destroyed :  but,  in 
the  ulceration  of  cancer,  while  the  cancerous  matter  is  being  constantly 
discharged,  by  sloughing  or  ulceration,  from  the  sm^face,  new  matter  of 
the  same  kind,  and  in  more  abundance,  is  being  formed  at  some  distance 
from  the  surface  ;  so  that,  in  a  section  through  an  ulcerated  cancer,  one 
does  not  arrive  at  healthy  tissues  till  after  passing  through  a  stratum 
of  cancer. 

5th.  Malignant  tumours  are,  again,  characterised  by  this — that  they 
not  only  enlarge,  but  apparently  multiply  or  propagate  themselves  ;  so 
that,  after  one  has  existed  for  some  time,  or  has  been  extirpated,  others 
like  it  grow,  either  in  widening  circles  round  its  seat,  or  in  parts  more 
remote. 

Mere  multiplicity  is  not  a  distinctive  character  of  malignant  diseases ; 
for  many  innocent  tumours  may  be  found  in  the  same  person.  But  in 
the  conditions  and  circumstances  of  the  multiplicity  there  are  character- 
istic differences.  Thus,  when  many  innocent  tumours  exist  in  the  same 
person,  they  are  commonly,  or  always,  all  in  one  tissue.  A  man  may 
have  a  hundred  fatty  tumours,  but  they  shall  all  be  in  his  subcutaneous 
fat :  many  fibrous  tumours  may  exist  in  the  same  uterus,  but  it  is  so 
rare,  that  we  may  call  it  chance,  if  one  be  found  in  any  other  part  in 
the  same  patient  :  so,  many  cartilaginous  tumours  may  be  in  the  bones 
of  the  hands  and  feet,  but  to  these,  or  to  these  and  the  adjacent  bones 
they  are  limited. 

There  is  no  such  limitation  in  the  cases  of  multiplicity  of  malignant 
tumours.  They  tend  especially  to  affect  and  to  extend  alono-  the 
lymphatics  connected  with  the  part  in  which  they  first  arise  ;  but  they 
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are  not  limited  to  these.  The  breast,  the  lymphatics,  the  skin  and  mus- 
cles, the  liver,  the  lungs,  may  be  all,  and  at  once,  the  seats  of  tumours. 
Indeed  (and  here  is  the  chief  contrast),  it  is  more  common  to  find  the 
many  malignant  tumours  scattered  through  several  organs  or  tissues 
than  to  find  them  limited  to  one.1 

Moreover,  if  thei'e  be  a  multiplicity  of  innocent  tumours,  they  have 
generally  a  contemporary  origin,  and  all  seem  to  make  (at  least  for  a 
time)  a  commensurate  progress.  But  the  more  ordinary  course  of  ma- 
lignant tumours  is,  that  one  first  appears,  and  then,  after  a  clear 
interval  of  progress  in  it,  others  appear  ;  and  these  are  followed  by 
others,  which,  with  an  accelerating  succession,  spring  up  in  different 
parts. 

6th.  A  sixth  distinctive  character  of  malignant  tumours  is  that,  in 
their  multiplication,  as  well  as  in  their  progress  of  ulceration,  there  is 
scarcely  a  tissue  or  an  organ  which  they  may  not  invade. 

In  regard  to  their  multiplicity,  I  have  just  illustrated  their  contrast 
in  this  point  with  the  innocent  tumours  ;  and  a  similar  contrast  is  as 
obvious  in  the  characters  of  the  ulcers.  It  is  seldom  that  a  common 
ulcer  extends,  without  sloughing,  from  the  tissues  it  has  first  affected 
into  any  other  ;  rather,  as  a  new  tissue  is  approached,  it  is  thickened 
and  indurated,  as  if  to  resist  the  progress  of  the  ulcer.  But  before  a 
cancerous  ulcer  the  tissues  in  succession  all  give  way,  becoming  first  in- 
filtrated, and  then,  layer  after  layer,  degenerating  and  ulcerating  away 
with  the  cancerous  matter. 

One  may  see  this  very  well  in  bones.  Specimens  are  to  be  found  in 
nearly  all  museums,  of  tibiae  (for  example)  on  the  front  surfaces  of 
which  new  bone  is  formed,  in  a  circumscribed  round  or  oval  layer,  a 
line  or  two  in  thickness.  This  bone,  which  is  compact,  hard,  smooth, 
and  closely  united  with  the  shaft  beneath  it,  was  formed  under  an  old 
ulcer  of  the  integuments  of  the  shin.  But,  on  the  other  side,  specimens 
are  found,  which  show  that  when  a  cancerous  ulcer  reaches  bone,  at 
once  the  bone  clears  away  before  it ;  and  a  cavity  with  abrupt,  jagged, 
eaten-out  edges,  tells  the  rapid  work  of  destruction.2  Neither  are  spe- 
cimens rare,  showing  the  progressive  destruction  of  more  various  tissues ; 
such  as  a  cancer  of  the  scalp  making  way  by  ulceration  through  the 

•  A  case  quoted  in  the  Assoc,  Med.  Jour.  Nov.  30,  1855,  from  the  practice  of  Dr. 
R  W  Smith,  offers  a  remarkable  exception  to  this  rule  A  woman,  With  obBol.  te 
scirrhous  cancer  of  the  breast,  had  secondary  scirrhus  in  nearly  every  part  of  the 
skeleton,  and  scarcely  a  trace  of  it  in  any  other  structure. 

•  In  the  College  Museum,  Nos.  3082-3-3 a;  3267-8,  and  many  other,,  ,ll«Mn,.e 

those  points. 
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pericranium,  skull,  and  dura  mater,  and  then  penetrating  deeply  into 
the  brain ; 1  or  one  in  the  integuments  of  the  shin  going  right  through 
the  tibia,  and  deep  into  the  muscles  of  the  calf.2  Such  are  the  general 
characters  of  malignant  tumours. 

Innocent  Tumours. — The  characters  of  innocent  tumours  are  the 
opposites  or  negatives  of  malignant  tumours.  Thus  :  innocent  tumours 
have  not  a  structure  widely  different  from  that  of  a  natural  tissue ;  they 
do  not  appear  as  infiltrations  displacing  or  overwhelming  the  original 
tissues  of  their  seat ;  they  do  not  show  a  natural  proneness  to  ulcera- 
tion :  nor  is  the  ulceration,  which  may  happen  in  one  through  injury 
or  disease,  prone  to  extend  into  the  adjacent  parts  :  they  do  not  appear 
capable  of  multiplying  or  propagating  themselves  in  distant  parts  :  they 
do  not  grow  at  the  same  time  in  many  different  tissues. 

Recurrent  Tumours. — Of  recurrent  tumours  the  chief  distinctive 
characters  are  that,  like  innocent  tumours,  their  structures  resemble 
those  of  the  natural  tissues,  but  of  those  tissnes  nsually  in  an  incomplete, 
rudimental,  or  embryonic  state,  or  in  conditions  that  may  be  likened  to 
malformations  ;  that  they  have  a  tendency  to  depart  the  more  widely 
from  the  adult  type  of  structure,  the  more  frequently  they  recur  ;  that 
they  do  not  appear  as  infiltrations  ;  that  their  ulceration,  to  which,  how- 
ever, they  are  more  prone  than  most  innocent  tumours,  is  not  apt  to 
extend  into  adjacent  parts  :  but  that,  like  malignant  tumours,  they  do 
sometimes  appear  in  organs  distant  from  their  first  seat,  and  are  ex- 
ceedingly prone  to  be  repeatedly  re-formed  at  their  original  seat  after 
complete  extirpation. 

The  distinctive  value  of  each  of  the  characters  which  I  have  assigned 
to  malignant  disease  may  be  depreciated :  indeed,  I  have  myself  lowered 
it,  by  showing  that  each  of  them  may  be  absent  in  tumours  having  all 
the  other  features  of  malignancy,  and  that  certain  of  them  may  be  ob- 
served occasionally  in  tumours  that  in  other  respects  appear  non-malig- 
nant. But  objections  against  each  character,  separated  from  the  rest, 
are  of  little  weight  against  the  total  value  of  all  these  characters  of 
malignancy,  or  of  a  majority  of  them,-  concurrent  in  one  case.  Similar 
objections  might  be  made  against  even  the  classifications  of  natural  his- 
tory •  and  none  but  such  as  are  disposed  to  cavil  at  all  nosology,  could 

1  Museum  of  St.  Bartholomew's,  vi.  57. 

2  Museum  of  the  College  of  Surgeons,  232.' 
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fail,  in  watching  a  scries  of  cases  of  tumours  through  many  years,  to 
observe  that  the  great  majority  of  them  could  be  classed  according  as,  in 
their  course,  they  did  or  did  not  present  the  characters  that  I  have 
enumerated.    Some  cases  would  be  found  in  which  one  or  two  of  the 
signs  might  be  wanting,  or,  if  I  may  so  speak,  misplaced ;  but,  putting 
these  aside,  as  exceptions  to  be  regulated  by  future  inquiry,  and  looking 
broadly  at  the  whole  subject,  no  one  could  doubt  that  this  division  of 
tumours  into  innocent,  malignant,  and  recurrent,  may  be  justly  made, 
and  that  the  outward  marks  by  which  they  are  discriminated  are  expres- 
sions of  real  differences  in  their  properties  and  import. 

In  what  these  differences  may  consist  I  shall  not  discuss  till  I  have 
completed  my  account  of  each  kind  of  tumour.    For  the  present  I  will 
say  only,  that  I  think  malignant  tumours  are  local  manifestations  of 
some  specific  morbid  states  of  the  blood  5  and  that  in  them  are  incorpo- 
rated peculiar  morbid  materials  which  accumulate  in  the  blood,  and 
which  their  growth  may  tend  to  increase.  All  their  distinctive  charac- 
ters are,  I  think,  consistent  with  this  view :  and  the  absence  of  the  same 
characters  in  the  innocent  tumours  may  lead  us  to  believe  that  they  are 
usually  local  diseases,  the  result  of  some  inexplicable  error  of  nutrition 
in  the  part  that  they  affect,  and  only  in  the  same  measure  dependent  on 
the  state  of  the  blood  as  are  the  natural  tissues,  which  require,  and  may 
be  favoured  by,  the  presence  of  their  appropriate  materials  of  nutrition. 
Or  when,  as  sometimes  happens,  an  innocent  tumour  begins  its  growth 
during,  or  soon  after,  some  general  disease,  we  may  suppose  that  it 
owes  its  first  formation  to  an  abnormal  condition  of  the  blood  ;  but  that, 
when  the  blood  recovers  its  health,  the  tumour  subsists  or  grows  on  the 
nourishment  supplied  by  the  normal  materials  of  the  blood.  Instances 
of  tumours  thus  constitutional  in  their  origin,  but  subsisting  as  local 
diseases,  will  be  mentioned  in  the  general  history  of  cancers. 

It  may  be  best  to  speculate  no  further,  either  on  this  point,  or  on 
the  origin  or  determining  causes  of  tumours.  I  could  speak  certamly 
of  very  little  connected  with  these  points,  unless  it  were  of  the  error  or, 
insufficiency  of  all  the  hypotheses  concerning ,them  that  I  have, proposed 
to  myself,  or  have  read  in  the  works  of  others.  One  of  these  alone 
HZ  to  need  disproof  :  namely  that  tumours,  ^~^{ 
rent  or  malignant,  are  due  to  the  organisation  of  effused  blood,  01  ot 

great  objections  to  this  view  are  as  folio B  •  t_ 
small  proportion  of  injuries  that  are  Ukfft* W*W  ^ 
2.  In  a  large  majority  of  cases  of  turnout,  no  injuiy  1 
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disease  is  assigned,  even  by  the  patients,  as  the  canse  of  the  growth. 
In  200  cases,  taken  indiscriminately  from  those  I  have  recorded,  no 
local  canse  whatever  could  be  assigned  for  the  growth  of  155  tumours, 
of  which  64  were  innocent  and  91  malignant ;  of  the  remaining  45,  re- 
ferred by  the  patients  to  previous  injury  or  disease  of  the  part,  15  were 
innocent  and  30  malignant  tumours.  3.  Blood  extravasated,  and  the 
products  of  the  inflammatory  and  reparative  processes,  are  not  indiffe- 
rent materials,  such  as  would  pursue  this  or  that  direction  of  develop- 
ment, according  to  chance,  or  some  imaginary  influence  exercised  on 
them.  They  have  a  proper  tendency  to  assume  the  form  of  connective 
or  osseous  tissue.  They  do  not  become,  when  their  history  can  be 
traced,  either  fatty,  or  perfectly  cartilaginous,  or  glandular  tissue,  such 
as  we  find  in  tumours.  4.  No  intermediate  conditions  have  been  yet 
found  between  blood,  or  lymph,  and  a  tumour.  And,  lastly,  all  the 
facts  relating  to  injuries,  as  favouring,  or  determining,  the  growth  of 
tumours,  are  explicable  on  the  supposition  that  the  injury  impairs  for 
a  time  the  nutrition  of  a  part,  and  diminishes  its  power  of  excluding  ab- 
normal methods  of  nutrition. 

Nan-owing,  now,  the  objects  of  consideration  to  the  Innocent 
Tumours  alone,  I  will  speak  very  briefly  of  their  classification. 

A  first  subdivision  of  them  may  be  made,  according  to  the  usual 
arrangement,  into  the  Cysts,  or  Cystic  Tumours,  and  the  Solid 
Tumours. 

There  are,  indeed,  not  a  few  instances  in  which  the  two  divisions 
overlap,  or  are  confused.  Thus,  on  the  one  side,  in  cases  to  which  I 
have  already  referred,  a  solid  growth  may  spring  from  the  inner  wall 
of  a  cyst,  and,  enlarging  more  rapidly  than  the  walls  do,  may  fill  the 
cavity,  and  come  in  contact  and  unite  with  the  walls  ;  and  thus  may  be 
traced  a  complete  series  of  gradations  from  the  cystic  to  the  solid 
tumour.  On  the  other  hand,  cysts  may  be  formed  within  solid  tumours, 
and,  increasing  more  rapidly  than  the  solid  structure,  may  reduce  it  to 
scarcely  more  than  a  congeries  of  cysts,  or  to  one  great  cyst.  Such 
changes  are  illustrated  sometimes  in  fibrous  tumours  of  the  uterus ; 
and  I  think,  also,  in  the  tumours  which  Sir  Astley  Cooper  called 
'hydatid  disease'  of  the  testicle. 

But  though  there  are  these  instances  of  confusion,  yet  the  division 
is  very  convenient,  and  is  probably  deeply  and  well  founded. 

Next,  among  cysts,  some  are  filled  with  a  simple  fluid,  containing  no 
organised  matter,  and  resembling  one  or  other  of  the  fluids  of  serous 
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cavities.    These  may  be  called  Simple,  or  Barren,  or,  in  most  instances, 
Serous  Cysts. 

Other  cysts  contain  organised  substances,  and  may  be  named,  as  a 
group,  Proliferous  ;  and  the  several  members  of  the  group  may  be  de- 
scribed, according  to  their  contents,  as  Glandular,  Cutaneous,  Sebaceous, 
Dentigerous,  and  the  like. 

Of  the  solid  innocent  tumours,  no  method  of  arrangement  at  present 
appears  reasonable  but  the  old  one,  which  is  founded  on  their  likeness 
to  the  natural  tissues.  On  this  ground  they  may  be  arranged  in  the 
following  chief  divisions,  with  names,  as  specific  names,  expressing 
their  several  resemblances— viz.  Fatty,  Fibro-Cellular,  Fibrous,  Car- 
tilaginous, Osseous,  Myeloid,  Glandular,  Vascular  or  Erectile,  and 
Papillary.  And,  again,  under  each  of  these  may  be  arranged  certain 
varieties,  including  instances  that,  in  some  uniform  manner,  deviate, 
without  quite  departing,  from  the  usual  characters.  Thus,  as  varieties 
of  the  Fibrous  tumours,  may  be  named  the  fibro-cystic,  fibro-calcareous, 
and  fibro-muscular  tumours,  and  so  on. 

In  each  assumed  kind  or  group  of  these  solid  tumours,  moreover, 
we  must  make  a  division,  according  to  their  modes  of  growth,  and  of 
connection  with  the  adjacent  parts.    Some  among  them  are  only  in- 
termediately connected  with  the  adjacent  parts  ;  a  layer  of  tissue  at 
once  separates  and  combines  them,  and,  by  division  of  this  layer,  such 
a  tumour  may  be  cleanly  and  alone  removed  from  the  surrounding 
parts  ;  it  may  be  enucleated  or  shelled-out  from  them.    Thus,  with  a 
common  fatty  tumour,  or  a  fibrous  tumour  of  the  uterus,  if  we  cut 
along  one  part  of  its  surface,  we  may,  with  a  blunt  instrument,  detach 
the  whole  mass,  by  splitting  the  layer  of  connective  tissue  which,  like 
a  capsule,  incloses  and  isolates  it. 

These  arc  what  we  commonly  accept  as  the  proper  or  typical 
tumours,  these  which  are  1  discontinuous  hypertrophies.' 

Other  growths  resemble  these  in  every  character,  except  in  thai 
they  are  connected  with  the  adjacent  parts  by  continuity  of  similar 
tissue,  and  thus  appear  as  growths,  not  in,  but  of,  the  parts.    Thus  we 
cannot  exactly  isolate  a  polypus  of  the  nose  or  of  the  uterus :  the  over- 
sown part  cannot  be  enucleated,  because  the  proper  tissue  of  the  nasal 
Mucous  membrane,  or  of  the  uterine  wall,  is  continued  into  it ;  the 
tissue  of  the  growth  is  here  not  only  uniform,  but  con**uo UB  ^ 
that  of  the  adjacent  parts.    So,  too,  with  epulis  :  the  gum  *df,  o  lu 
periosteum  of  the  jaw  together  with  the  gum,  hocus  by  its  o»     *  ,  + 
ive  growth,  to  form  the  tumour;  and  in  other  fibrous  tumours  0* 
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bones,  the  fibres  of  the  periosteum  appear  to  be  in  the  growth,  and  to 
form  part  of  it. 

Such  growths  as  these  might  be  named  '  continuous  hypertrophies  ' 
or  1  outgrowths  ; '  and  I  will,  in  general,  observe  this  distinction  wher- 
ever the  same  tissue  is,  in  different  cases,  found  in  both  forms  of  growth  ; 
calling  the  discontinuous  masses,  tumours,  the  continuous  ones,  out- 
growths. Thus,  answering  to  the  common  fatty  tumour,  we  find  the 
pendulous  and  continuous  fatty  outgrowths  of  the  neck  or  the  abdominal 
walls  ;  answering  to  the  fibro-cellular  tumour  that  grows,  as  a  discon- 
tinuous mass,  in  the  scrotum  or  beneath  the  labia,  we  have  the  cutaneous 
outgrowths  or  enlargements  of  these  parts ;  to  the  fibrous  tumours  of 
the  uterus  answer  the  fibrous  polypi  or  continuous  outgrowths  of  its 
substance.  All  these  instances  of  clear  distinction  might  lead  us  to 
think  that  a  strong  definition-line  might  be  drawn  to  divide  the  whole 
class  of  innocent  overgrowths  into  tumours  and  outgrowths.  But 
when  we  come  to  the  tumours  of  bone  and  periosteum,  and  to  the  erec- 
tile tumours,  we  find  the  distinctions  vanishing,  and  in  many  instances 
no  longer  possible. 

It  may  seem  as  if  these  'outgrowths  '  needed  distinction  from  the 
1  infiltrations  '  which  were  spoken  of  as  peculiar  to  malignant  diseases. 
The  distinctions  between  them  are  well  marked.  In  the  outgrowth 
the  new  material  is  like  that  with  which  it  is  connected,  or  like  its 
normal  rudiment,  so  that  it  is  as  if  the  tissue  were  itself  outgrown  ; 
but,  in  the  infiltration,  the  new  material  is  dissimilar  from  that  in  the 
interstices  of  which  it  is  placed.  And  in  the  outgrowth  the  materials 
of  the  original  part  appear  to  be  at  least  maintained,  if  they  are  not 
increased ;  but  in  the  infiltration  they  degenerate  and  waste.  We  may 
compare,  for  this  contrast,  the  cancerous  diseases  of  the  skin,  with 
the  cutaneous  outgrowths  of  the  labia,  nympha?,  prepuce,  or  scrotum. 

In  thus  briefly  indicating  that  which  appears  still  the  most  rea- 
sonable method  of  classifying  tumours,  I  have  referred  to  difficulties 
which  have  appeared  to  some  to  be  insuperable  objections  to  any  at- 
tempt at  an  arrangement  of  these  diseases.  I  will  therefore  state,  so 
far  as  I  can,  what  is  the  real  weight  of  these  objections. 

First,  it  is  said,  such  classifications  cannot  be  well  made,  because, 
between  each  two  assumed  kinds  or  groups  of  tumours,  intermediate 
examples  may  be  found,  transitional,  as  it  were,  from  one  species  to  the 
other  :  the  one,  it  is  said,  '  runs  into  '  the  other ;  or,  as  Mr.  Abernethy 
expressed  it,  'diseases  resemble  colours  in  this  respect, —that  a  few  of 
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the  primary  ernes  only  can  be  discriminated  and  expressed,  whilst  the 
intermediate  shades,  though  distinguishable  by  close  attention  and 
comparative  observation,  do  not  admit  of  description  and  denomination.'1 
This  is  exactly  true  :  but  Mr.  Abernethy  seems  to  have  felt  that  his 
sentence  supplied  the  answer  to  the  objection  against  classification  by 
structure,  which  it  expressed  ;  for  as  he  did  not,  because  of  the  inter- 
mediate tints,  refuse  to  name  and  arrange  the  primary  colours,  so 
neither  did  he,  nor  need  we,  hesitate  to  name  and  classify  diseases,  and 
among  them  the  principal  forms  of  tumours. 

Moreover,  the  objection  that  structures  may  be  found  intermediate 
between  those  belonging  to  the  chief  forms  of  tumours,  may  be  as  well 
made  against  the  use  of  names  and  systems  for  the  natural  tissues. 
There  are  no  strongly  outlined  characters  defining  any  of  the  natural 
tissues  that  are  ever  imitated  in  tumours  ;  intermediate  and  confusing 
forms  are  found  everywhere.  The  various  forms  of  fibro-cartilage,  for 
instance,  fill  up  every  possible  gradation  from  cartilage  to  fibrous  tissue  : 
between  the  looser  and  denser  forms  of  connective  tissue,  between  ten- 
dons, aponeuroses,  and  fasciae,  between  epithelium  and  simple  mem- 
brane, there  are,  in  the  natural  tissues,  the  narrowest  gradations.  Yet 
we  name  and  arrange  the  natural  tissues  with  some  truth  and  much 
utility ;  and  so  we  may  the  tumours  that  resemble  them. 

Another  objection  against  this  classification  of  tumours  is  made  on 
the  ground  that  there  are  some  in  which  two  or  more  different  tissues 
are  mingled.  Thus,  tumours  may  be  often  found,  in  which  fat  and 
fibro-cellular  tissue,  or  fibrous  tissue  and  organic  muscle,  or  cartilage 
and  glandular  tissue,  or  other  combinations,  meet  together.  But, 
among  these,  some  are  imitations  of  natural  combinations  of  tissues,  as 
the  fibrous  and  organic  muscular  tissues  of  the  uterus  are  imitated  by 
the  fibro-muscular  tumours  in  its  walls;  and  of  the  others,  it  need  only 
be  remembered  that  such  combinations  do  occur,  and  these  maybe  put 
aside  from  any  interference  with  arrangement,  by  making  a  series  of 
mixed  tumours,  or  by  adding  to  the  description  of  each  species  the 
combinations  into  which  it  may  enter. 

Yet  another  objection  is  made,  that  the  characters  of  tumours  are 
not  constant,  and  that  many  must  be  reckoned  as  examples  of  one  spe- 
cies, which  are  not  much,  if  at  all,  like  one  another. 

This  diversity  of  characters  is,  indeed,  the  great  difficulty  with 
which  the  pathology  of  tumours  has  to  contend  ;  but  the  dwersity  » 
•  '  An  Attempt  to  form  a  Classification  of  Tumours  according  to  their  Anatomical 
Structure.'    Surgioal  Works,  ii.  ed.  1815. 
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not  to  be  called  inconstancy  :  it  is  clue  to  the  fact  that  each  tumour  has, 
like  each  natural  tissne,  its  phases  of  development,  of  degeneration, 
and  of  disease.  Now,  we  have  scarcely  yet  begun  the  study  of  the 
variations  to  which,  in  each  of  these  phases,  the  several  tumours  are 
liable.  We  may  have  learned,  for  example,  the  general  characters  of 
cartilaginous  tumours,  as  they  grow  in  the  most  favourable  conditions  ; 
but  how  little  do  we  know  of  the  various  aspects  these  may  present 
when  they  fail  of  due  development,  or  fall  into  various  diseases,  or  vari- 
ously degenerate  !  Tet  all  these  changes  have  to  be  studied  in  the 
history  of  every  tumour ;  and  it  would  be  as  reasonable  to  charge  any 
natural  tissue  with  inconstancy,  because  it  is  altered  in  development 
and  disease,  as  to  hold  that  the  similar  diversity  of  tumours  is  an  ob- 
jection to  their  classification  according  to  their  structure. 

However,  while  I  put  this  aside  as  an  objection  against  classifica- 
tion, let  me  not  be  thought  to  underrate  it  as  a  difficulty ;  it  is  the 
great  difficulty  with  which  we  have  to  contend.  The  work  we  have  to 
do  is  not  only  to  distinguish  each  kind  of  tumour  from  all  other  kinds, 
but,  and  in  order  to  this  end,  to  distinguish,  as  I  may  say,  each  kind 
from  itself,  by  learning  in  each  all  the  changes  occurring  in  the  various 
stages  of  its  life.  The  difficulty  of  such  a  task  cannot  be  exaggerated, 
while  we  consider  the  rarity  of  the  objects  to  be  studied  ;  but  it  must 
be  overcome  before  we  can  cease  to  speak  of  '  anomalous  tumours,'  and 
of  '  strange  distempered  masses,'  or,  which  is  more  important,  before 
we  can,  even  after  the  removal  of  a  tumour,  speak  with  certainty  of 
the  issue  of  a  case.  It  is  owing  to  this  diversity  of  structure  which 
the  same  tumour  may  at  times  exhibit  in  various  parts  of  its  substance, 
that,  not  rarely,  the  examination  of  a  mere  fragment  is  insufficient  to 
enable  us  to  pronounce  an  opinion  on  the  characters  of  the  entire  mass. 

Moreover,  the  careful  study  of  the  differences  which  each  kind  of 
tumour  may  present,  according  as  its  component  structures  are  in 
various  stages  of  development,  or  of  degeneration,  or  disease,  must  be 
a  check  on  the  giving  of  new  names  to  tumours  that  only  appear  not 
like  to  those  well  known  and  well  named.  As  we  do  not  give  different 
specific  names  to  embryonic  and  to  mature  oartilage,  or  to  healthy  and 
to  diseased  connective  tissue,  so  neither  should  we  give  a  new  name  to 
any  tumour  till  we  have  reason  to  believe  that  it  is  not  composed  of 
the  elements  of  some  ordinary  tissue  in  some  rudimental  or  morbid 
state.  I  cannot  doubt  that  most,  or  all,  of  the  tumours  that  in  recent 
years  have  received  new  names,  may  be  referred  to  and  regarded  as 
varieties  of  some  of  the  older  kinds,  if  they  are  but  studied  with  this 
view. 
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LECTURE  XXII. 

SIMPLE  OR  BARREN  CYSTS. 


The  Cysts,  or  Cystic  Tumours,  to  which  I  shall  devote  this  lecture  and 
the  next,  form-  a  very  numerous  group,  and  have  only  or  barely  these 
characters  in  common ;  namely,  that  each  of  them  is  essentially  a  cyst, 
sac,  or  bag,  filled  with  some  substance  wbich  may  be  regarded  as 
entirely,  or  for  tbe  most  part,  its  product,  whether  as  a  secretion,  or  as 
an  endogenous  growth. 

We  may  conveniently  arrange  cysts  under  the  titles  '  simple  '  or 
*  barren,'  and  '  compound  '  or  '  proliferous  ; '  the  former  containing 
fluid  or  an  organised  matter,  the  latter  containing  variously  organised 
bodies. 

Among  the  simple  or  barren  cysts,  which  may  occur  either  singly 
or  many  together  (multiple),  we  find  some  that  contain  a  fluid  like 
that  of  one  of  the  serous  membranes  ;  such  are  certain  mammary  cysts, 
and  those  of  the  choroid  plexus  :  some  are  full  of  synovia-like  fluid,  as 
the  enlarged  bursa  :  others  are  full  of  blood,  or  of  colloid  or  some 
peculiar  abnormal  fluid  :  while  others,  forming  the  transition  between 
the  barren  and  the  proliferous  cysts,  contain  more  highly  organic 
secretions,  such  as  milk,  or  mucus,  or  salivary  or  seminal  fluid.  These 
several  forms  we  may  arrange  with  names  appropriate  to  their  con- 
tents; as  Serous,  Synovial,  Mucous,  Sanguineous,  Colloid,  Salivary, 
Seminal,  and  others. 

Among  the  cysts,  whether  barren  or  proliferous,  it  is  probable  that 
at  least  three  modes  of  origin  may  obtain. 

1st.  Some  are  formed  by  the  enlargement  and  fusion  of  the  spaces 
or  areola  in  connective  or  other  tissues.  In  these  spaces  fluids  collect 
and  accumulate ;  the  tissue  around  becomes  condensed ;  and,  gradu- 
ally, the  boundaries  of  the  spaces  are  levelled  down  and  walled  in,  till 
a  perfect  sac  or  cyst  is  formed,  the  walls  of  which  continue  to  secrete. 
Thus  are  produced  the  bursa  over  the  patella,  and  others  ;  and  to  this 
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we  may  refer,  at  least  in  some  cases,  the  formation  of  cysts  in  tumours, 
and,  perhaps,  in  other  parts. 

2dly.  Some,  and  probably  the  larger  number  of  cysts  are  formed 
by  dilatation  and  growth  of  natural  ducts  or  sacculi ;  as  are  those 
sebaceous  or  epidermal  cysts  which,  formed  by  enlarged  hair-follicles, 
have  permanent  openings;  and  the  cysts,  formed  by  dilatation  of 
mucous  follicles.  Such,  also,  are  certain  cysts,  containing  milk  and 
other  fluids,  that  are  formed  of  enlarged  portions  of  lactiferous  tubes  ; 
such  the  ovarian  cysts  formed  by  distended  and  overgrown  Graafian 
vesicles  ;  and  such  appear  to  be  certain  cysts  formed  of  dilated  portions 
of  bloodvessels  shut  off  from  the  main  streams. 

3dly.  Other  cysts  may  be  due  to  the  enormous  growth  and  expan- 
sion of  new-formed  elementary  structures,  having  the  characters  of 
cells  or  nuclei,  which  pursue  a  morbid  course  from  their  origin,  or 
from  a  very  early  period  of  their  development. 

It  might,  on  some  grounds,  be  desirable  to  classify  the  cysts  accord- 
ing to  their  respective  modes  of  formation ;  separating  the  1st  and  2d 
groups,  the  '  secondary  cysts,'  which  are  derived  by  growth  or  expan- 
sion of  normal  parts,  fi-om  the  3d  group — the  so-called  '  primary,'  or 
the  1  autogenous  '  cysts.  But,  at  present,  I  believe,  such  a  division 
cannot  be  made ;  for  of  some  cysts  it  is  impossible  to  say  in  which  method 
they  originate,  and,  in  some  instaaces,  either  method  may  lead  to  an 
apparently  similar  result.  Thus,  some  sebaceous  or  epidermal  cysts 
are  clearly  formed  of  overgrown  hair-follicles  ;  others  seem  of  distinct 
autogenous  origin.  Some  ranulde  are  formed  by  dilatation  of  the 
submaxillary  duct,  obstructed  by  calculi  or  otherwise  ;  others  probably 
by  abnormal  development  of  mucous  cysts,  which  are  formed  by  a 
dilatation  of  the  mucous  glands  of  the  floor  of  the  mouth,  or  possibly 
of  a  bursa  between  the  muscles  of  the  tongue.1  Some,  and  probably 
the  majority  of  the  cysts  in  the  mammary  gland  are  certainly  dilated 
portions  of  ducts  ;  others  seem  to  be  abnormal  transformations  of  the 
elementary  structures  of  the  gland.  But  in  each  of  these  cases  it  may 
be  impossible,  when  the  cyst  is  fully  formed,  to  decide  what  was  its 
mode  of  origin  :  whether  by  growth  of  parts  once  normally  formed,  or 
by  transformation  of  elementary  and  rudimental  structures. 

Of  the  three  modes  of  the  formation  of  cysts  to  which  I  have 

1  See  Fleischmann,  in  Schmidt's  Jahrbucher,  1841,  B.  32;  and  Frerichs,  Ucber 
Gallcrt-  oder  OoUoidgeschwlilste,  Gottingen,  1847,  p.  37.  The  existence  of  a  bursa  as 
a  normal  structure  iu  this  locality  is  somewhat  doubtful.  See  Virchow  Bio 
Icrankhaften  Gcschwiilstc;  i.  p.  274. 
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referred,  the  first  two — namely,  that  which  is  accomplished  by  expan- 
sion of  areolar  spaces,  and  that  by  dilatation  and  growth  of  ducts  or 
vesicles — scarcely  need  an  explanation. 

If  it  were  not  for  some  convenience  in  surgical  practice,  we  should 
not  retain  many  of  the  cysts  thus  formed  in  the  list  of  tumours ;  for 
their  growth  appears,  in  most  instances,  to  be  due  only  to  the  accu- 
mulation of  the  contents  of  the  obstructed  tube  or  sacculus,  and  to  be 
exactly  adjusted  to  this  accumulation,  and  commensurate  with  it.  Thus 
it  is  in  the  cases  of  ranula  with  obstruction  of  the  submaxillary  duct, 
and  the  similar  dilatations  of  the  pancreatic  duct  ;  in  the  cystif  orm  dila- 
tation of  the  obstructed  Fallopian  tube  ;  in  the  dilated  hair-follicles ;  in 
bursas  ;  and  in  some  others.     These  are  all  conventionally  reckoned 
among  cysts,  and  arranged  with  tumours.    But  several  of  the  like  kind 
are  not  usually  so  reckoned ;  such  as  the  cyst-like  gall-bladder,  dilated 
with  thin  muc as,  when  the  cystic  duct  is  completely  obstructed;  the 
dilatation  of  the  body  of  the  uterus,  filled  with  serum  (hydrometra)  after 
closure  of  the  os  uteri  ;  the  distended  sheath  of  a  tendon  ;  and  others. 
Convenience  and  common  usage  have  decided  what  cysts  may  be 
grouped  with  those  which  alone,  we  may  anticipate,  will  be  classed 
with  tumours  when  pathology  becomes  more  accurate  and  strict.  Con- 
venience alone,  also,  decides  for  the  omission,  from  so  vague  a  class 
as  this,  of  the  sacs  or  capsules  that  are  formed  round  foreign  bodies  and 
solid  tumours,  and  of  the  sacs  that  may  be  formed  on  the  free  surfaces 
of  extravasated  blood  or  inflammatory  products. 

The  walls  of  these  cysts  are  usually  constructed  of  fine,  well- 
formed  connective  tissue,  of  which  the  filaments  are  commonly  mingled 
with  elastic  fibres,  and  are  variously  interwoven  in  a  single  layer,  or  in 
many  that  are  separable.  The  membranous  walls  are,  in  general,  rather 
firmly  connected  with  the  adjacent  parts,  so  that  the  cysts  cannot  easily 
be  removed  entire  ;  and  from  these  parts  they  derive  the  bloodvessels 
that  usually  ramify  copiously  upon  them.  They  are  usually  also  lined 
with  epithelium,  which  is  generally  of  the  tessellated  form.  In  some 
cases  however,  a  cdiated  epithelial  lining  is  found.  M.  Giraldes'  tells 
me  that  the  cysts  which  so  often  occur  in  the  antrum  are  commonly 
lined  with  ciliary  epithelium.  Friedreich  '  and  Eberth  •  describe  cysts 
with  a  similar  lining  in  the  liver  :  Virohow'  refers  to  a  case  by  Luschka, 
where,  in  the  interior  of  an  ovarian  cyst,  papillary  growths,  covered  by 

1  Virchow'a  Archiv,  xi.  p.  466. 
*  Idem,  March  1866.  '  xi-  P-  m~ 
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ciliated  epithelial  cells,  were  found.  Atliol  Johnson  1  relates  a  case 
of  fibro-cystic  disease  of  the  testicle,  some  of  the  cysts  in  which  had  a 
ciliated  epithelial  lining,  and  Fberth  2  has  described  a  cyst  in  the  pos- 
terior lobe  of  the  brain  which  had  a  similar  epithelium. 

For  the  third  method  of  cyst-formation  enumerated  above  a  more 
detailed  account  may  be  required.  But  it  must  be  admitted  that  patho- 
logists do  not  at  this  time  attach  so  general  an  importance  to  this 
mode  as  was  done  some  years  ago.  For  many  of  the  appearances  seen 
on  cutting  into  a  multiple  cystic  tumour  in  a  gland,  wbich  were  sup- 
posed to  be  due  to  enlargement  of  its  elemental  structures,  can  be  ac- 
counted for  as  easily  on  the  supposition  that  they  are  owing  to  dilatations 
of  its  ducts  or  other  normal  parts.  Still  there  are  cases  in  which  cysts 
form,  often  in  considerable  numbers,  where  it  is  not  easy  to  see  how 
they  can  have  arisen  by  growth  or  expansion  of  the  normal  parts,  and 
in  which,  therefore,  for  the  present  at  least,  a  primary  or  autogenous 
origin  may  be  assumed. 

The  observations  of  Mr.  Simon  3  and  of  Rokitansky,4  on  cystic  for- 
mations in  the  kidney,  are  those  on  which  the  theory  of  the  development 


Eig.  50. 

of  cysts  from  enlargement  of  the  cells,  or  primary  anatomical  elements, 
of  a  part  is  chiefly  based.    I  shall  best  describe  this  theory  by  giving 

1  Med.  Times  and  Gaz.,  Feb.  16,  1856. 

4  Virchow's  Archiv,  March  1866. 

"  On  Subacute  Inflammation  of  the  Kidney ;  Medico- Chirurgical  Trans,  xxx. 

4  Uebcr  die  Cyste ;  Wien,  1850. 
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an  abstract  of  some  of  Rokitansky's  observations,  with  a  copy  (Fig,. 
50)  of  one  of  his  outline  sketches  of  the  minute  structure  of  the  cystic 
disease  of  the  kidney. 

In  a  portion  of  a  granular  and  cystic  kidney,  nests  (as  Ttokitansky 
calls  them)  of  delicate  vesicles,  from  a  size  just  visible  to  that  of  a 
millet-seed,  may  be  seen  imbedded  in  a  reddish-grey  or  whitish  sub- 
stance. These  differ  in  size  alone  from  the  larger  cysts  to  which  one's 
attention  would  be  sooner  attracted  ;  and,  on  the  other  side,  it  is  only 
in  size  that  they  differ  from  many  much  smaller.  For  if  a  portion  of 
such  a  nest  be  examined  with  the  microscope,  one  finds,  together  with 
the  debris  of  the  kidney,  variously  diseased  it  may  be,  a  vast  number  of 
vesicles  or  cysts  that  were  invisible  to  the  naked  eye. 

The  most  striking  of  these  have  a  wall  consisting  of  layers  of  fibres 
scattered  over  with  curved  nuclei  (a),  and  are  filled  with  granulated 
nuclei,  or,  more  rarely,  with  round  or  polyhedral  cells,  some  of  which 
may  contain  a  molecular  or  granular  pigmental  matter  (cl).  In  many 
of  these  cysts  the  nuclei  or  cells  are  reduced  to  an  epithelial  lining  of 
the  cyst ;  and  in  some  even  this  is  absent,  and  the  '  barren '  cyst  is 
filled  with  a  clear  or  opaline  adhesive  fluid. 

From  the  size  just  visible  to  the  naked  eye,  such  cysts  vary  to 
3^th  of  an  inch  in  diameter ;  and,  together  with  these,  are  cysts  whose 
walls  (though  their  contents  are  like  those  of  the  others)  consist  of  a 
structureless  hyaline  membrane ;  and  these  lie  in  a  stroma  which  is 
equally  simple,  but  seems  to  develope  itself  gradually  into  a  fibrous 
structure  circumscribing  the  cysts. 

Moreover,  one  finds,  in  the  same  specimens  (as  in  the  lower  part  of 
Fig.  50),  structures  of  the  most  various  dimensions,  which,  except  in 
size,  agree  completely  with  the  last-mentioned  simple  and  structureless 
vesicles,  and  show  every  grade  of  size  down  to  that  which  is  just  larger 
than  a  nucleus.  The  smallest  of  these  contain  a  clear  fluid,  or  are 
slightly  granulated  :  in  the  larger  there  is  a  central  nucleus,  and  to 
thi°s  are  added  a  second,  a  third,  and  a  fourth  nucleus,  and  so  on 
till  there  appear  several,  which  fill  up  the  commensurately  enlarged 
vesicle  (e  e,  e,  etc.)  Now,  in  such  a  nucleus  seems  to  lie  the  nucleus  of 
the  history  of  development  of  those  autogenous  cysts,  not  in  the  kidney 
alone,  but  in  any  part  in  which  they  may  occur.  A  nucleus  grows  to 
be  a  cyst,  whether  a  simple  or  barren  one,  or  one  that  has  an  en- 
dogenous production  of  nuclei,  or  cells,  or  any  other  structures. 

-  Though  we  have  retained  iu  the  text  Roki.a„sky'S  description  of  cyst-formation, 
Ly  enlargomont  of  the  primary  anatomical  elements  in  the  kidney,  yet  ,t  *  necessary 
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Bokitansky  has  traced  all  the  phases  through  which  such  cysts 
may  pass.  The  simple  cyst- wall  is  capable,  not  only  of  growing  but  of 
acquiring  the  laminar  and  nucleated  fibrous  tissue  which  we  find  in  its 
full  estate  ;  acquiring  these,  we  may  presume,  just  as  more  normally,  the 
simple  nucleated  membranous  wall  of  a  new  bloodvessel  acquires,  as  it 
grows,  the  textures  that  belong  to  its  more  perfect  state.  Such  might 
be  the  least  abnormal  course  of  any  cyst ;  but  from  this  it  may  deviate 
— thickening,  acquiring  continually  new  layers,  calcifying,  and  in  other 
ways  showing  the  signs  of  degeneration  or  disease.  The  contents,  also, 
of  the  cyst  may  assume  even  yet  more  various  forms  :  to  name  only  the 
extremes — they  may  retain  the  simple  state  of  liquid  ;  or  with  liquid 
there  may  be  a  simple,  or  a  specially  secreting,  epithelial  layer  ;  or  a 
series  of  successively  enclosed  nuclei  or  cells  may  be  formed  within 
that  which  first  enlarges  ;  or  the  contents  may  acquire  the  structure  of 
well-organised  glands,  or  of  cancer,  or  some  other  tissue  ;  and  between 
these  extremes,  according  to  conditions  which  we  have  no  power  to 
trace  or  explain,  they  may  pass  in  any  of  the  manifold  ways  of  wrong, 
the  ends  of  which  I  shall  have  to  describe. 


Important  as  this  history  of  cysts  may  be  in  its  direct  bearings  on 
their  mode  of  development,  yet  this  is  not  all  that  we  may  observe  in 
it.  For  I  cannot  but  think  we  may  discern  in  their  history  an  image 
of  the  first  form  and  early  progress  of  many  innocent  solid  tumours  also. 
For,  as  the  cyst  is  traced  from  the  mere  nucleus,  onwards  to  its  extreme 
size  or  complexity  of  structure  or  contents,  so,  it  is  very  probable,  from 
the  numerous  correspondences  between  them,  that  these  solid  tumours 
also  have  a  similar  beginning  in  some  anatomical  element,  or  tissue- 
germ  ;  or  in  some  group  of  such  germs,  which,  in  their  development, 
multiplication,  and  growth,  may  aggregate  together,  and  then  may 
appropriate,  or  exclude  for  absorption,  the  intervening  substance. 

Thus,  in  the  form  of  erring  nuclei  and  cells,  we  may,  I  think, 
almost  apprehend  the  structural  origin  of  these  cysts  and  solid  tumours. 
For  it  would  be  difficult  to  understand  how  the  contents  of  certain 

that  we  should  state  that  most  of  th«  appearances  may  be  equally  well  explained  on 
the  supposition  that  the  uriniferous  tubules  have  become  locally  obstructed,  and 
dilated  into  cysts,  above  (,r  between  the  points  of  obstruction,  as  has  been  pointed  out 
both  by  Dr.  Gairdner  and  Dr  George  .Johnson,  and  by  Otto  Beckman  (Virchow's 
Arohiv,  ix.).  Similarly  cystic  disease  in  the  thyroid  gland,  which  was  also  regarded 
as  due  to  expansion  of  the  cells  and  nuclei,  has  been  referred  by  Dr.  Billroth  (Miiller's 
Arohiv,  1856,  p.  144)  to  a  constriction  and  subsequent  dilatation  of  tubular  structures'5 
similar  to  those  formed  in  the  original  development  of  the  gland. 
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cysts  could  be  like  to  the  secretions  or  structures  of  the  glands  in 
which  they  occur,  unless  they  were  produced  by  a  transformation  of 
some  of  the  normal  structures  of  the  gland. 

The  likeness  also  which  commonly  exists  between  a  solid  tumour 
and  the  tissue  in  which  it  is  imbedded,  is  due  to  its  descent  by  pro- 
liferation of  nucleated  corpuscles  from  the  pre-existing  cells  and  nuclei 
of  the  part ;  though  here,  as  in  the  case  of  the  origin  of  new  cell- forms 
in  inflammatory  products  (pp.  232,  248),  the  corpuscles  of  the  blood 
may  wander  possibly  into  the  part,  and  participate  in  the  formation  of 
the  tumour.    When  these  anatomical  elements  are  perverted  from  their 
normal  course  in  the  first  beginning  of  a  tumour,  they  multiply  and 
grow,  and  whilst  conforming  generally  with  the  part  in  minute  structure 
and  composition,  yet  they  more  and  more  widely  deviate  from  it  in 
shape  and  size.    Thus  fibrous  tumours  spring  from  periosteum  and 
other  forms  of  connective  tissue  ;  adipose  and  fibro-cellular  tumours 
arise  in  the  subcutaneous  or  submucous  areolar  tissue ;  cartilaginous, 
myeloid,  and  osseous  tumours  in  connection  with  the  bones  j  glandular 
tumours  with  glands,  etc.    And  as  the  connective  and  adipose  tissues, 
bone  and  cartilage,  have  a  close  morphological  relation  to  each  other, 
we  need  not  be  surprised  to  find  that  tumours  largely  composed  of 
adipose  tissue,  or  in  the  construction  of  which  bone  and  cartilage  have 
an  important  share,  are  not  unfrequently  found  developed  in  the  con- 
nective tissue. 

Of  all  the  tissues,  indeed,  the  connective  tissue,  and  its  morpho- 
logical derivatives,  are  those  in  which  the  tendency  to  tumour-formation 
is  most  usually  exhibited.  When  tumours  form  in  the  substance  of 
muscles  or  of  nerves,  the  new  growths  are  usually  in  connection  with 
the  fibrous  sheath,  or  with  the  septa,  which  lie  between  the  fasciculi, 
and  do  not,  as  a  rule,  exhibit  any  important  increase  in  the  proportion 
of  the  proper  muscular  or  nervous  texture. 

Such  are  the  facts,  and  such  the  speculations,  that  we  may  entertain 
respecting  the  origin,  or,  at  least,  the  smallest  visible  beginning  of  a 
cyst  or  an  innocent  solid  tumour.  Need  I  add  that  if  even  this  be  true, 
we  are  yet  far  from  the  explanation  of  the  cardinal  point  in  the  pa- 
thology of  turnours-thoir  continual  growing?  Why  should  these 
attached  tissue-germs,  or  any  less  minute  and  less  isolated  portion  of 
an  oTgan,  grow,  while  all  other  germs  and  parts  that  are  most  like  them 
remain  unchanged  ?    I  have  already  confessed  my  ignorance 

I  will  endeavour  now  to  illustrate  the  histories  of  particular  forms 
of  the  simple  or  barren  cysts. 
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1.  The  first  that  may  be  enumerated  are  Gaseous  Cysts.  I  know, 
indeed,  concerning  them  only  the  specimens  placed  by  Hunter  in  his 
Museum  ; 1  but  these  should  be  admired,  or  almost  venerated  ;  for  their 
histories  include  the  honourable  names  of  Hunter,  of  Jenner,  and  of 
Cavendish.  Mr.  Hunter  says  of  them,—'  I  have  a  piece  of  the  intestine 
of  a  hog,  which  has  a  number  of  air-bladders  in  it.'  .  .  .  'It  was  sent 
to  me  by  my  friend  Mr.  Jenner,  surgeon  at  Berkley,  who  informed  me 
that  this  appearance  is  found  very  frequently  upon  the  intestines  of  hogs 
that  are  killed  in  the  summer  months.'  .  .  .  '  Mr.  Cavendish  was  so 
kind  as  to  examine  a  little  of  this  air ;  and  he  found  "  it  contained  a 
little  fixed  air,  and  the  remainder  not  at  all  inflammable,  and  almost 
completely  phlogisticated."  '  2 

What  a  relic  have  we  here  !  Surely,  never,  on  an  object  so  mean  to 
common  apprehensions,  did  such  rays  of  intellectual  light  converge,  as 
on  these  to  which  were  addressed  the  frequent  and  inquiring  obser- 
vations of  Jenner,  the  keen  analysis  by  Cavendish,  and  the  vast  com- 
parison and  deep  reflection  of  John  Hunter !  Surely,  never  were  the 
elements  of  an  inductive  process  combined  in  such  perfection  !  Jenner 
to  observe ;  Cavendish  to  analyse  ;  Hunter  to  compare  and  to  reflect. 

2.  The  Serous  Cysts,  or  Hygromata,  are,  of  all  the  order,  the  most 
abundant.  The  term  includes  nearly  all  such  as  have  thinly  liquid, 
or  honey-like  contents,  of  yellow,  brown,  or  other  tint.  Their  most 
frequent  seats  are,  by  a  hundredfold  majority,  in  or  near  the  secreting 
glands  or  membranes,  or  the  so-called  vascular  glands ;  but  there  is 
scarcely  a  part  in  which  they  may  not  be  found.  Their  frequency  in 
connection  with  secreting  structures  has  led  some  to  hold  that  they  are 
all  examples  of  perverted  epithelial  or  gland-cells  ;  but  their  occurrence 
in  such  parts  as  bones,  and  in  the  connective  tissue  between  deep- 
seated  muscles  and  nerves,  and  in  fibrous  tumours,  makes  it  sure  that 
they  may  originate  independently  of  gland-cells.3 

Of  this  numerous  group  of  serous  cysts,  however,  T  will  speak  at 
present  of  only  such  as  may  best  illustrate  their  general  pathology, 
and  are  of  most  importance  in  surgical  practice ;  and  I  will,  to  these 

1  Museum  of  the  Coll.  of  Surg.,  No.  153-4. 

2  See  Hunter's  Works,  iv.  p.  98,  and  Description  of  PI.  xxxvii. 

8  Some  very  interesting  specimens  of  serous  cysts  in  bones  are  in  the  Museum  of 
St.  George's  Hospital.    They  are  described  by  Mr.  Caesar  Hawkins,  in  his  Lectures 
on  Tumours,  in  the  Medical  Gazette,  xxi.  xxii. ;  and  in  a  Clinical  Lecture  in  the  same 
xxv.  p.  472.    See  also  a  remarkable  case  by  Vanzetti,  in  Schuh  (Pseudo-plasmcn 
175).  ' 
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ends,  refer  chiefly  to  the  cysts  in  the  neck,  the  mammary  gland,  and 
the  gums. 

Seroits  cysts  in  the  neck  form  what  have  been  called  '  hydroceles  of 
the  neck,'  and  are  well  exemplified  by  a  specimen  in  the  Museum  of 
the  College.1  This  is  a  single  oval  cyst,  with  thin,  flaccid,  membra- 
nous walls,  which  even  now,  after  shrinking,  measures  more  than  six 
inches  in  its  chief  diameter.  It  was  successfully  removed  by  Mr. 
Thomas  Blizard  from  between  the  platysma  and  sterno-mastoid  muscles ; 
and  a  part  of  it  is  said  to  have  passed  behind  the  clavicle.  It  was 
filled  with  a  clear  brownish  fluid. 

Such  cysts,  but  various  in  size  and  other  characters,  are  more  apt 
to  occur  in  the  neck  than  in  any  other  part  of  the  body.  Many  are 
single  cysts  like  this  ;  but  others  are  multiple,  having  many  cavities, 
whether  separate  or  communicating ;  and  in  some  cases  very  nume- 
rous cysts,  even  hundreds,  are  clustered  in  one  comparatively  firm 
mass. 

In  situation,  too,  they  are  various.  In  some  cases  they  lie  in  the 
front  of  the  neck  ;  in  others,  at  one  or  both  sides  :  they  may  He  by 
the  lower  jaw,  over  the  parotid,  by  the  clavicle,  or  anywhere  or  every- 
where in  the  mid-spaces,  or  they  may  extend  from  lower  jaw  to  clavicle, 
and  even  pass  across  the  middle  line  anteriorly  to  the  opposite  side. 
And  in  any  of  these  situations  they  may  occur  either  in  the  subcuta- 
neous tissue,  or  they  may  be  placed  beneath  the  platysma  and  superficial 
layer  of  the  cervical  fascia,  and  may  extend  very  deeply  among  the 
structures  of  the  neck,  and  adhere  to  them  so  closely,  and  so  thinly 
cover  them,  as  scarcely  to  conceal  them  when  laid  open. 

Their  date  of  origin  is  often  obscure.  In  many,  perhaps  in  the 
majority  of  cases,  they  are  met  with  in  young  children,  and  are  indeed 
congenital,  and  to  this  form  the  name  '  hygroma  colli  cysticum  con- 
genitum  '  has  been  given. 

But  they  may  be  first  observed  at  any  hit  or  period  of  life.  Some 
years  ago,  Sir  W.  Lawrence  removed  a  collection  of  four  large  cysts 

■  Mhis  Coll   Surg   1-16.    Many  well-marked  examples  of  the  disease  in  all  its 
forms  are'recorded  by  Dr.  O'Beirne  (Dublin  Jour,  of  Med,  and  Ohm.  So.  n  p.  8M); 
Sir  W.  Lawrence  (Med.-Chir.  Trans,  xvii.  p.  44);  Mr.  C*sur  Hawkins 
Trans,  xxii.  p.  231) ;  Mr.  Liston  (Practical  Surgery,  p.  330,  ed.  1846  ;  Wernher  (D,e 
angehornnen  Cytten-Hyarvne,  Giessen,  1843) ;  Von  Ammon 

Krankheiten)- Gurlt  (Die  Cystcn  GcMstc  dee  Halses,  Bate.  1866),  Sto™h 
(Journal fur  Kinderkra,nk.  1861);  Mr.  T.  Holmes  (Lancet,  1864,  i.);  Mr.  T.  Smith 
(St.  Barthol.  Reports,  ii.  p.  16). 


SEROUS  CYSTS. 


401 


from  over  the  parotid  gland  and  mastoid  region  of  a  man,  twenty- 
eight  years  old,  who  had  observed  their  beginning  only  seven  years 
previously.  Three  of  these  were  filled  with  serum,  and  one  with 
pus. 

Of  course,  in  sue  a  variety  of  forms,  there  must  be  more  than  one 
kind  in  the  group  of  cysts  that  are  thus,  for  mere  convenience,  placed 
together.  The  variety  of  origins,  indeed,  to  which  cysts  in  the  neck 
may  be  traced,  gives  them  peculiar  interest  in  relation  to  the  genera] 
pathology  of  cysts.1 

Some  are  evidently  connected  with  the  thyroid  gland ;  though, 
being  developed  singly,  and  growing  to  a  very  large  size,  their  relation 
to  it  may  be  at  length  obscured,  and  they  may  appear  during  life  quite 
isolated.  A  woman  forty-eight  years  old  was  under  Mr.  Vincent's 
care  in  St.  Bartholomew's  Hospital,  in  July  1841,  with  a  tumour  in 
the  front  of  her  neck  as  large  as  the  head  of  a  child  two  years  old. 
The  tumour  contained  fluid,  which  was  twice  withdrawn  with  a  trocar. 
At  the  first  time  the  fluid  looked  like  serum,  but  coagulated  sponta- 
neously ;  at  the  second,  it  was  mixed  with  blood.  After  the  second 
operation  the  cyst  inflamed  and  discharged  grumous  and  sanious  pus  ; 
but  it  also  enlarged  quickly,  and  the  patient  died  unexpectedly,  and 
rather  suddenly,  suffocated.  The  preparation 2  displays  a  cyst  occupy- 
ing  nearly  the  whole  right  lobe  of  the  thyroid  gland :  its  walls  are 
nearly  two  lines  in  thickness ;  its  cavity  was  full  of  lymph,  pus,  and 
blood ;  and  the  sudden  death  was  due  to  a  discharge  of  a  great  part  of 
its  contents  into  the  pharynx  and  larynx,  through  an  ulcerated  aperture 
into  the  former. 

A  somewhat  similar  case  as  regards  the  place  into  which  the  cyst 
discharged  its  contents,  though  without  fatal  termination,  has  recently 
been  recorded  by  Mr.  Savory.3 

Besides  these  cysts  which  lie  within  the  thyroid  gland,  some  that 

1  Some  of  the  congenital  cysts  in  the  neck  are  not  so  simple  in  structure  as  the 
fiygromata  described  in  the  text.    Examples  of  these  more  complex  forms  are  the  cases 
described  by  Gilles  {Be  Hygromatis  Cystitis  Congenitis,  Bonn,  1852),  in  which  not  only 
cysts,  but  adipose  and  fibrous  tissues,  bone,  and  in  one  case  even  a  tooth  were 
developed.    These  growths  are  probably  more  of  the  nature  of  monstrosities  by  excess 
and  are  allied  to'some  form  of  those  congenital  cysts  which  are  occasionally  found 
connected  with  the  sacrum  and  coccyx.    For  a  description  of  these  coccygeal  cvsts 
a  lecture  by  Sir  J.  Y.  Simpson  {Med.  Times  and  Gaz.,  July  2,  1859);  an  eLy  by  D  ' 
Glasor  (Virchow's  ArcMv,  1858);   and  the  elaborate  treatise,  Die  angeborencn 
Geschwulste  der  Kreuz-bemgegend,  Leipzig,  1862,  by  Dr.  Braune,  may  be  consult!  7 
Museum  of  St.  Bartholomew's  Hospital,  Series  xxii.  No.  16. 

3  Lancet,  November  24,  1866. 
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lie  near  to  it  are  very  probably  of  the  same  nature ;  cysts  formed  in 
some  outlying  portion  of  the  gland,  such  as  I  referred  to  in  the  last 
lecture.  But  of  this  mode  of  origin  we  can  scarcely  have  a  proof  when 
the  cyst  is  fully  formed  and  largely  grown. 

Other  of  these  cysts  in  the  neck  appear  to  be  transformations  of 
vascular  tumours — i.e.  of  erectile  vascular  growths  or  nsevi.    I  shall 
refer  to  this  point  again  ;  it  is  made  probable  by  the  close  connection 
which  some  of  these  cysts  have  with  large  deep-seated  veins ;  by  the 
occasional  opening  of  bloodvessels  into  their  cavities  ;  and  by  their 
sometimes  distinctly  forming  portions  of  vascular  nsevi.    A  girl,  three 
and  a  half  years  old,  was  under  Sir  W.  Lawrence's  care,  in  1849,  in 
St.  Bartholomew's  Hospital,  with  a  large  soft  and  obscurely  fluctuat- 
ing tumour  covering  the  greater  part  of  the  left  side  of  the  neck,  and 
the  lower  part  of  the  cheek.    Such  a  swelling  had  existed  from  birth, 
but  it  had  of  late  enlarged  very  much.    It  was  composed  of  a  cluster 
of  close-set  cysts,  containing  spontaneously  coagulable  fluid ;  but  at  its 
upper  part  a  firmer  portion  of  its  mass  consisted  of  a  collection  of 
tortuous  and  dilated  bloodvessels  like  those  of  a  nsevus.    The  exami- 
nation made  of  it  by  Mr.  Coote,1  after  its  removal,  was  such  as  to  leave 
little  doubt  in  his  mind  that  it  had  origin  in  or  with  a  nsevous  growth  ; 
and  other  cases  to  which  I  shall  refer  in  speaking  of  erectile  tumours, 
have  confirmed  this  view,  especially  some  of  those  which  are  published 

by  Mr.  Hawkins. 

But  more  commonly  these  cystic  tumours  have  no  connection 
either  with  the  thyroid  and  other  gland- structures  in  the  neck,  or  with 
erectile  vascular  growths.  They  are  seated  in  the  connective  tissue, 
either  immediately  subcutaneous,  or  in  its  deeper  intermuscular  por 
tions  At  their  first  formation  the  cysts  are  too  minute  to  be  recognised 
by  the  naked  eye,  and  perhaps  arise  from  expansions  of  the  corpuscular 
elements,  or  of  the  juice.canal  system  which  permeates  the  connective 
tissue  ;  but  as  they  grow,  through  increase  in  their  fluid  contents,  they 
form  distinct  rounded  spaces.  With  their  further  growth  the  inter- 
mediate membranous  walls  may  atrophy,  and  the  cavities  of  two  or 
more  cysts  may  intercommunicate,  and  the  remains  of  their  walls  may 
present  a  trabecular  appearance.2 

Some  cysts  which  form  in  the  neck,  more  especially  those  .Inch 

,  Lecture  by  Sir  W.  ^nce  in  the  M^at^es  ~  in  J 

dissected  by  Dr.  Chiene  [Win.  Mod.  Journal,  March  1867). 
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grow  at  or  near  the  front  of  the  larynx,  possess  fluid  contents  of 
peculiar  viscidity,  ropy,  or  honey-like,  and  deriving  a  peculiar  aspect 
from  including  abundant  crystals  of  cholestearine.  In  the  College 
Museum  there  is  such  a  cyst,1  attached  to  the  hyoid  bone  of  a  sailor, 
who  was  between  fifty  and  sixty  years  old,  and  in  whom  it  had  existed 
nearly  as  long  as  he  could  remember.  It  contained  a  brownish- 
yellow,  grumous,  honey -like  fluid,  with  abundant  crystals  of  choles- 
tearine. 

In  1849,  Sir  W.  Lawrence  had,  at  St.  Bartholomew's  Hospital,  a 
patient,  thirty-five  years  old,  on  the  left  side  of  whose  neck,  directly 
over  and  closely  attached  to  the  thyro-hyoid  membrane,  was  a  smooth 
oval  tumour,  about  an  inch  in  length,  which  had  slowly  increased  for 
five  or  six  years  ;  but  its  bulk  and  deformity  alone  were  inconvenient. 
He  freely  cut  into  it,  and  let  out  a  thick  honey-like  fluid,  in  which 
large  groups  of  crystals  of  cholestearine  were  visible  even  with  the 
naked  eye.  The  cyst,  after  the  incision,  suppurated,  and  then  the 
wound  healed,  and  the  patient  left  the  hospital  quite  well ;  but  I  saw 
him  some  time  after  with  an  appearance  as  if  some  remains  of  the  cyst 
were  again  filling. 

Gysts  in  or  near  the  gums,  and  with  contents  like  the  last  described, 
are  not  uncommon,  lying  usually  behind  the  reflection  of  the  mucous 
membrane  from  the  gum  to  the  cheek.  Their  occasional  large  size, 
and  their  thick  tough  walls  obscuring  the  sense  of  fluctuation,  may 
make  them  at  first  look  formidable.  A  woman,  thirty-eight  years  old, 
was  under  my  care  in  1849,  in  whom,  at  first  sight,  I  conld  not  but 
suppose  something  was  distending  the  antrum,  so  closely  was  the 
deformity  of  the  face  due  to  such  diseases  imitated.  But  the  swelling 
was  soft  and  elastic,  and  projected  the  thin  mucous  membrane  of  the 
gum  of  the  upper  jaw,  like  a  half-empty  sac.  I  cut  into  the  sac,  and 
Jet  out  nearly  an  ounce  of  turbid  brownish  fluid,  sparkling  with  crystals 
of  cholestearine.  The  posterior  wall  of  the  cyst  rested  in  a  deep  ex- 
cavation on  the  surface  of  the  alveolar  border  of  the  upper  jaw ;  an 
adaptation  of  shape  attained,  I  suppose,  as  the  result  of  the  long-con- 
tinued pressure  of  the  cyst,  which  had  existed  six  years. 

At  nearly  the  same  time  a  young  man  was  under  my  care  with  a 
similar  swelling  of  larger  size,  whioh  he  ascribed  to  an  injury  of  the 
gum  or  alveolar  border  of  the  upper  jaw  only  six  months  previously. 

1  Mils.  Coll.  Surg.  148. 
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In  neither  of  the  cases  could  I  find  any  disease  of  the  maxillary  bone  ; 
but  it  sometimes  exists  in  intimate  connection  with  these  cysts,  and 
sometimes  the  fang  or  socket  of  the  nearest  tooth  is  diseased.  I  lately 
saw  a  lady  in  whom  a  small  cyst  of  this  kind  had  existed  twenty-seven 
years,  almost  daily  discharging  and  refilling.  It  had  its  origin  in  a 
blow,  by  which  the  two  median  npper  incisors  were  loosened.  '  One  of 
them  was  again  firmly  fixed  ;  the  other  had  remained  slightly  loose, 
and  its  crown  was  dark. 

Gysts  in  the  mammary  gland  form  a  very  important  group.  Every 
variety  of  them  may  be  found  here  :  but  I  will  speak  at  present  of  only 
the  serous  cysts. 

Some  of  these  cysts  are  dilated  ducts,  or  portions  of  ducts  grown 
into  the  cyst-form.  Daring  lactation,  cysts  thus  derived  may  be  filled 
with  milk,  and  may  attain  an  enormous  size,  so  as  to  hold,  for  example, 
a  pint  or  more  of  milk.1  In  other  cases  they  may  contain  the  remains 
of  milk,  as  fatty  matter,  epithelial  scales,  etc. ;  or  they  may  be  filled 
with  transparent  watery  fluid,  without  coagulable  matter  ;  2  but  much 
more  commonly  they  contain  serous  fluid,  pure,  or  variously  tinged  with 
blood  or  its  altered  colouring  matter,  or  various  green,  or  brown,  or 

nearly  black  fluids.3 

The  complete  proof  of  the  origin  of  some,  and  probably  the 
greater  number,  of  these  cysts  as  dilated  portions  of  ducts  is,  that  by 
pressure  they  may  be  emptied  through  the  nipple,  or  that  bristles  may 
be  passed  into  them  from  the  orifices  of  tubes.  But  although  these 
facts  may  be  often  observed,  yet  I  agree  with  Mr.  Birkett  in  thinking 
that  others  of  the  cysts  in  the  mammary  gland  are  formed  in  the  man, 
ner  of  the  renal  cysts,  to  which,  indeed,  they  present  many  points  of 

resemblance.  . 

The  most  notable  instances  of  mammary  cysts  are  those  in  winch 
the  whole  of  the  gland  is  found  beset  with  them.  This  may  occur  while 
the  proper  substance  of  the  gland  appears  quite  healthy  ;  «  but  I  think 
it  is  more  commonly  concurrent  with  a  contracted  and  partially  mdu- 

.  See  a  case  by  M.  Jobert  de  Lamballe,  in  the  Med.  Tin,,,,  Jan.  4,  11,  1845;  and 
a  collection  of by  Mr.  Birkett,  in  one  of  which  ten  pints  of  nulk  were  evacuated 
(Diseases  of  the  Breast,  p.  201). 

.  Brodie:  Lectures  on  Patfioloffi '^^^^^^^z^^^^ 

in  his  work  already  cited.  (Lectures  on  Pathology  ami 

«  Two  such  cases  are  dosenbod  by  bir  V.  U  Jwouu  \ 

Surgery,  p.  139). 
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rated  state  of  the  gland  :  a  state  which,  independent  of  the  cysts, 
appears  similar  to  cirrhosis  of  the  liver,  and  has,  I  think,  been  named 
cirrhosis  of  the  mammary  gland.  Its  coincidence  with  cysts  proves 
its  nearer  relation  to  that  shrivelled  and  contracted  state  of  the  granu- 
lar  kidney  with  which  the  renal  cysts  are  so  commonly  connected ;  or, 
when  the  cysts  are  formed  by  partial  dilatation  of  the  ducts,  to  the 
shrivelled,  indurated  state  of  the  lung  that  may  coincide  with  dilatation 
of  the  bronchi. 

The  cysts  in  these  cases  are  usually  of  small  size,  thin- walled,  full 
of  yellow,  brown,  green,  and  variously  deep-coloured  fluids  :  fluids  that 
are  usually  turbid,  various  in  tinge  and  density,  but  not  usually  much 
denser  than  serum.  They  do  not  lie  in  groups,  but  are  scattered 
through,  it  may  be,  the  whole  extent  of  the  gland  ;  and  their  walls, 
though  thin,  are  tough  and  tense,  and  very  closely  adherent  to  the 
surrounding  gland-substance.  Similar  small  cysts  are  sometimes  found 
in  connection  with  hard  cancer  of  the  breast  ;  and  in  this  case  they 
have  been  called  by  Mr.  Hunter  and  others  '  cancerous  hydatids,'  but 
their  proper  relation  in  such  cases  appears  to  be,  not  with  the  cancer 
but  with  the  coincidently  shrivelled  gland.  And  it  is  an  accidental  co- 
incidence of  a  cyst  with  scirrhous  cancer,  that  gives  rise  to  the  dis- 
charge of  bloody,  or  other  fluid,  from  the  nipple,  which  has  been 
thought  a  sign  of  cancer.  Where  no  such  cyst  is  involved  in  the  can- 
cer, no  discharge  from  the  nipple  is  observed. 

In  this  disease  of  the  mammary  gland  there  is  no  reason  to  believe 
a  malignant  nature,  though  the  coincidence  with  cancer  appears  not 
rare.  Yet  the  diagnosis  between  it  and  cancer  is  not  always  clear,  and 
many  breasts  have  been  removed  in  this  uncertainty.  I  once  saw  such 
a  case,  and  it  ended  fatally.  A  woman,  fifty  years  old,  had,  in  her  left 
breast,  just  below  the  surface  of  the  mammary  gland,  a  small,  smooth, 
oval,  and  movable  tumour.  It  felt  firm,  but  not  hard ;  but,  external 
to  it,  m  a  line  extending  towards  the  axilla,  Were  two  or  three  small 
round  '  knots,'  scarcely  so  large  as  peas,  and  quite  hard.  In  the  axilla 
was  an  enlarged  gland.  The  breast  was  soft,  flaccid,  and  pendulous. 
The  tumour  was  sometimes  painful,  and  a  serous  and  bloody  fluid  often 
flowed  from  the  nipple.  The  patient's  youngest  child  was  sixteen  years 
old,  and  the  tumour  had  been  noticed  six  months,  having  arisen  with- 
out evident  cause.  There  was  doubt  enough  about  the  diagnosis  of 
tins  case  to  suggest  that  the  tumour  should  first  be  cut  into.  An  in- 
cision exposed  the  cavity  of  a  cyst  full  of  dark,  turbid,  greenish  fluid 
and  near  it  many  more  cysts.    Similar  cysts  pervaded  the  whole  extent 
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of  the  gland,  and  the  whole  breast  was  therefore  removed.  Many  of 
the  cysts  communicated  with  lactiferous  tubes,  from  which  bristles 
could  be  passed  through  the  nipple.1 

In  this  case  one  comparatively  large  cyst  existed,  with  many  of  much 
smaller  size.  Usually,  indeed,  one  cyst  has  a  great  predominance 
over  others,  or  even  exists  alone.  Sometimes,  in  such  instances,  the 
removal  or  laying  open  of  one  large  cyst  has  been  sufficient ;  but  in 
other  cases,  smaller  cysts  neglected  have  enlarged,  and  the  disease  has 
appeared  to  recur.2 

The  single  cysts  of  the  mammary  gland  may  become  enormous.  I 
know  not  what  boundary  may  be  set  to  their  possible  size  ;  but  I  find 
one  case  in  which  nine  pounds  of  limpid  '  serosity  '  were  produced  in 
three  months  in  the  breast  of  a  woman  thirty  years  old.3  In  this  case 
the  walls  of  the  cvst  were  thin,  and  the  fluid  serous ;  and  the  fact 
illustrates  a  general  rule,  that  the  cysts  which  contain  the  simplest 
fluids,  and  which  have  the  simplest  walls,  are  apt  to  grow  to  the  largest 
size  :  thickening  of  cyst-walls,  and,  much  more,  their  calcification,4  are 
here,  as  elsewhere,  signs  of  degeneracy,  and  of  loss  of  productive 
power. 

It  would  appear  as  if  any  cyst  of  the  mammary  gland  might,  after 
some  time  of  existence  in  the  barren  state,  become  prolific,  and  bear 
on  its  inner  surface  growths  of  glandular  or  other  tissue.  But  of  these 
proliferous  cysts  I  will  speak  in  the  next  lecture.6 

3.  Of  Synovial  Cysts  I  need  say  very  little.  Under  the  name  may 
be  included  all  the  abnormal  bursse,  dropsies  of  the  synovial  sheaths,  or 
ganglions,  as  they  are  called,  In  these,  again,  three  methods  of  for- 
mation probably  obtain.    Some,  of  which  the  best  example  is  the  dis- 

1  In  the  Museum  of  the  Middlesex  Hospital  is  a  breast  from  a  woman  in  whom 
both  mammary  glands  were  thus  diseased.  In  the  College  Museum,  Nos.  151  and 
152  best  illustrate  the  disease. 

2  Sir  B.  C.  Brodie,  loo.  cit.  p.  146,  note. 

»  Case  by  M.  Marini,  cited  by  M.  Berard,  Diagnostic  Diffcrcntiel  des  Tumours  du 

8<m*  For  a  case  in  which  the  walls  of  a  cyst  in  the  breast  were  calcified,  and  cnu'kled 
like  those  of  ossified  arteries,  wheu  pressed,  see  Berard,  loo.  cit.  p.  56. 

*  Having  in  view  only  the  illustration  of  the  more  general  pathology  of  these  cysts, 
I  have  not  referred  to  more  special  instances  of  them.  Examples  cough  are  to  be 
found  in  all  the  works  here  quoted.  Neither  have  I  mentioned  any  snails  ot  the 
contents  of  seroUs  cysts  ;  for  few  have  been  made,  and  these  few  were  made  on  such 
v"  ,  materials,  that  no  general  account  of  them  can  bo  rendered  bovornl  are  cited 
in  Simon's  Medical  Chemistry;  and  in  Frerichs'  Ucbcr  Gal  ort- odor  Co '^*ff* 
pp.  7-9,  etc.;  and  by  Virchow,  in  tifc  Verhandluvgen  dcr  mcd,rhys.  (rcscllsch.  in 
Wursburg,  B.  ii.  p.  281. 
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tended  bursa  over  the  patella  and  its  ligament,  are  merely  enlarge- 
ments, with  various  transformations  of  bursas  naturally  existing..  Not 
materially  different  from  tbese  are  the  bursa)  which  form  anew  in  parts 
subjected  to  occasional  localised  pressure,  and  which  appear  to  rise, 
essentially,  from  the  widening  of  spaces  in  the  areolar  form  of  connect- 
ive tissue,  and  the  subsequent  levelling  or  smoothing  of  the  bound- 
aries of  these  spaces. 

Others,  such  as  the  bursa;  or  ganglions  which  form  about  the  sheaths 
of  the  tendons  at  the  wrist,  appear  to  be  the  cystic  transformations  of 
the  cells  inclosed  in  the  fringe-like  processes  of  the  synovial  membrane 
of  the  sheaths.  The  opportunities  of  dissecting  these  are  rare  ;  but  I 
believe  there  is  a  close  resemblance,  in  mode  of  formation,  between  them 
and  the  cysts  of  the  choroid  plexus.  Eokitansky  has  shown  that  these 
are  due  to  cystic  growth  in  the  villi  appended  to  the  margins  of  the 
plexus,  which  villi  are  very  similar,  in  their  constituent  structures,  to 
the  processes  of  the  synovial  fringes.  And  the  probability  of  similar 
origin  is  enhanced  by  the  likeness  of  the  contents  of  the  cysts,  in  both 
cases,  to  the  fluids  secreted  by  the  fringes  in  the  normal  state. 

In  the  third  form,  which  has  been  described  by  M.  Gosselin,1  the 
mouths  of  subsynovial  follicles,  which  normally  open  into  the  cavity  of 
thejoint,  become  obstructed,  and  the  follicles  in  consequence  undergo  con- 
siderable dilatation.    These  ganglions,  therefore,  are  subsynovial  cysts. 

Synovial  cysts  vary  considerably  in  their  contents.  Sometimes  they 
are  distended  with  a  serous  fluid ;  at  other  times  their  contents  possess 
a  gelatinous  or  even  a  honey-like  consistency,  which  constitutes  a  form 
of  Meliceris.  Under  some  circumstances,  free  fibro-cartilaginous-like 
bodies,  irregularly  shaped,  composed  of  a  compact  connective  substance, 
form  in  considerable  numbers,2  more  especially  in  the  ganglionic  en- 
largement of  the  synovial  bursa  which  surrounds  the  flexor  tendons  of 
the  fingers  at  the  wrist. 

4.  Under  the  name  of  Mucous  Cysts  We  may  include  all  such  as  are 
formed  in  connection  with  simple  mucous  membranes,  or  with  glan- 
dular structures  which  we  call  mucous,  while  we  know  no  other  or . 
peculiar  office  served  by  their  secretions. 

There  are  many  cysts  of  this  kind  ;  but  the  best  examples  appear 
to  be  those  that  may  be  named  Nabothian  and  Cmvperian  cysts.  The 

1  In  a  communication  in  the  Mem.  de  I' Acad,  de  Med.  t.  xvi.  1852. 

2  For  an  account  of  the  loose  bodies  which  form  in  these  cysts,  consult  Lebert  in 
the  G.  Ji.  de  la  Soc.  de  Biologic,  t.  iv.  p.  80;  and  Virchow,  Die  kranlchaftcn 
Geschwulstc,  i.  p.  209. 
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former  probably  originate  in  cystic  degeneration  of  tbe  glands  of  the 
mucous  membrane  about  tbe  cervix  uteri.  Protruding,  either  alone,  or 
with  polypoid  outgrowths  of  the  mucous  membrane,  they  are  observed 
successively  enlarging,  then  bursting  and  discharging  their  mucous 
contents,  and  then  replaced  by  others  following  the  same  morbid  course. 
Or,  instead  of  clusters  of  such  cysts,  one  alone  of  larger  size  and  simpler 
structure  may  be  found.1 

The  Cowperian  cysts  appear  to  be  connected  with  the  Cowper's 
glands  in  the  male,  or  with  Bartholin's  or  Duverney's  glands  in  the 
female,  or  with  other  of  the  many  associated  glands  in  the  submucous 
tissue.  Whether  arising  from  obstruction  and  dilatation  of  the  duct, 
or  from  cy  stic  transformation  of  the  elementary  structures  of  the  gland, 
cannot  perhaps  be  precisely  stated  ;  though  the  first  named  is  probably 
the  most  common  cause.  In  the  exact  position  of  the  Bartholin's  gland, 
and  projecting  into  the  vagina  near  its  orifice,  a  cyst  is  often  found,  of 
regular  oval  shape,  thin-walled,  of  uncertain  size,  but  growing  some- 
times to  the  capacity  of  a  pint.  Commonly  the  contents  of  such  a  cyst 
are  a  colourless,  pellucid,  or  opaline  ropy  fluid,  like  that  found  in  the 
closed-up  gall-bladder.  But  from  this  they  often  vary.  I  have  seen 
the  contents  of  such  cysts  like  the  ink  of  the  cuttle-fish,  like  the  fluid 
of  melanotic  tumours,  and  like  thick  turbid  coffee  ;  or,  to  the  sight,  they 
may  exactly  resemble  fluid  fascal  matter.2  Moreover,  these  cysts  are 
very  apt  to  inflame  and  suppurate.  Many  abscesses  projecting  into  the 
vagina  have  in  these  their  origin  ;  and  the  treatment  these  abscesses 
receive,  by  free  incision,  is,  I  believe,  appropriate  for  the  eysts  under  all 
conditions. 

It  is  not  apparent  upon  what  the  varieties  in  the  contents  of  these 
cysts  depend.  The  only  instances  that  I  could  minutely  examine  were 
the  two  following  : — In  the  first,  a  woman,  twenty-five  years  old,  under 
the  care  of  Dr.  West,  had  a  smooth  oval  swelling  in  the  lower  and  fore 
part  of  the  right  labium,  projecting  on  its  inner  surface,  and  nearly  an 
inch  in  diameter.  This  had  been  observed  slowly  increasing  for  six 
years,  and  had  commenced  three  months  after  parturition.  It  was  not 
painful.  I  punctured  it,  and  let  out  about  three  drachms  of  pellucid 
fluid,  like  mucus,  or  the  white  of  egg.  The  cyst  had  a  polished  white 
internal  surface,  and  the  fluid  contained  numerous  corpuscles,  like  very 

'  A  remarkable  example  of  a  cyst,  thus,  I  suppose  originating:,  is  in  the  Museum 
of  the  Middlesex  Hospital. 

2  As  in  a  case  related  by  Mr.  Caesar  Hawkins  in  bis  Untaxes,  Medical  GaxctU, 
xxi. ;  and  in  two  cases  by  Lebert,  Abhandlungcn.  p.  109. 
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large  white  blood-corpuscles,  and  like  such  as  are  commonly  found  in 
the  tenacious  fluid  of  bursas  The  cyat  closed  on  the  healing  of  the 
wound;  but  two  years  afterwards  either  it, or  some  other  part  of  the 
gland  similarly  diseased,  appeared  again. 

In  the  other  case,  the  patient  was  forty-five  years  old,  and  under  the 
care  of  Mr.  Stanley.  The  tumour  was  nearly  regularly  oval,  occupying 
the  whole  length  of  the  right  labium,  and  obstructing  the  vagina.  She 
had  observed  it  increasing  for  four  years  :  it  was  painless,  but  had  been 
often  struck.  A  free  incision  gave  issue  to  about  fourteen  ounces  of 
thick,  inodorous,  dark  brown  fluid,  like  turbid  coffee.  The  walls  of  the 
cyst  were  about  one-third  of  a  line  thick,  tough,  compact,  and  closely 
connected  with  the  surrounding  tissues.  Mr.  Abernethy  Kingdon,  who 
examined  the  contents,  found  abundant  molecular  matter,  and  granule- 
masses,  together  with  groups  of  cells,  apparently  resembling  epithelial 
cells  of  various  sizes. 

In  the  antrum,  as  some  specimens  in  the  Museum  of  St.  Thomas's- 
Hospital,  prepared  by  Mr.  W.  Adams,  show,  cysts  occasionally  occur  of  ^ 
considerable  size.  M.  Giraldes  regards  them  as  due  to  cystic  dilata- 
tion of  the  gland  structures,  which  he  discovered  in  the  mucous  mem- 
brane of  that  region.1  Virchowhas  described  cases  of  cystic  dilatations 
of  the  glands  situated  in  the  mucous  membrane  of  the  stomach,  and  other 
parts  of  the  alimentary  canal,  and  of  the  uterus  ;  and  examples  of  cystic 
dilatation  of  the  glands  situated  in  the  posterior  wall  of  the  trachea,  which 
form  cysts  lying  between  the  trachea  and  oesophagus,  have  been  recorded 
by  the  same  pathologist.  Professor  Gruber  has  related  2  a  case  in  which 
these  retro-tracheal  gland-cysts  opened  by  three  small  orifices  into  the 
trachea.  Mr.  Durham  3  has  also  described  a  mucous  cyst  projecting 
from  the  back  of  the  epiglottis,  and  covering  over  the  upper  orifice  of 
the  larynx. 

5.  The  Sanguineous  Cysts,  or  cysts  containing  blood,  are  probably, 
in  many  instances,  very  nearly  related  to  the  serous.  Some  may  be 
explained  by  an  accidental  haamorrhage  into  the  cavity  of  a  serous  cyst ; 
an  event  corresponding  with  the  transformation  of  a  common  hydrocele 
into  a  haamatocele.  The  contents  of  some  of  these  cysts  are,  indeed 
just  like  those  of  a  hsematocele,  with  fluid  and  coagulated  and  variously 
decolorised  blood.4     But  some  cysts  appear,  from  their   origin,  to 

1  Iiechercfies  sur  les  Kystcs  Muqumx  Acs  Sinus  Maxillaires.    Paris,  1860. 

J  Virchow's  Archiv,  xlvii.  p.  1.  3  Mcdico-Chir.  Trans,  xlvii. 

4  Such  haemorrhages  arc  frequent  in   cysts  of  the   thyroid  glaud  (French*  ■ 
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contain  blood  :  and  this  blood,  I  think,  always  remains  fluid  till  it  is  let 
but,  while  that  which  collects  by  hemorrhage  into  a  serous  cyst  is  gene- 
rally partially  or  wholly  coagulated,  or  dark  and  thick,  having  liquefied 
after  coagulation.  Some  of  these  cysts  with  blood  are  found  in  the 
same  positions  and  cireum stances  as  the  serous.  Thus,  in  the  neck,  a 
series  of  cases  of  blood-cysts  might  be  collected,  exactly  corresponding 
with  the  serous  Cysts  in  that  part,  and,  like  them,  probably  derived  from 
various  origins,  some  lying  in  the  thyroid  gland,  some  near  it,  some 
traceable  to  connection  with  vascular  nasvi,  some  of '  primary  '  origin. 

Of  the  last  class  one  appeared  to  be,  which  was  in  St.  Bartholomew's 
Hospital  several  years  ago.  A  lad,  about  sixteen  years  old,  was  under 
Mr.  Stanley's  care,  with  a  large,  oval,  and  somewhat  pendulous  swell- 
ing in  the  left  side  of  the  neck,  which  had  existed  many  years,  and 
appeared  merely  subcutaneous.  It  was  punctured,  and  about  sixteen 
ounces  of  fluid  blood  escaped,  which  soon  coagulated.  After  this  the 
cyst  closed ;  a  result  more  favourable  than  may  generally  be  anticipated 
from  such  simple  treatment ;  for  usually  these,  like  other  cysts,  are 
not  obliterated  unless  after  free  incision. 

In  the  parotid  gland,  also,  cysts  containing  fluid  blood  have  peculiar 
interest.  In  1848,  I  assisted  Mr.  Stanley  in  the  removal  of  one  which 
lay  quite  within  the  parotid  of  a  gentleman  about  forty  years  old.  It 
had  been  for  some  years  increasing  in  size,  and  lay  beneath  some 
branches  of  the  facial  nerve,  from  which  the  need  of  separating  it  with- 
out injury  made  its  removal  very  difficult.  This,  however,  was  safely 
accomplished,  and  the  patient  remains  well  (1869). 

At  nearly  the  same  time,  a  man,  25  years  old,  was  under  my  care 
with  a  similar  cyst,  which  had  been  increasing  without  pain  for  two 
years.  It  lay  in  the  parotid,  but  very  near  its  surface.  I  punctured  it, 
and  evacuated  two  or  three  drachms  of  bloody-looking  fluid,  Avith  some 
grnmous  and  flocculent  paler  substance  intermingled.  This  fluid 
coagulated  like  blood,  and  contained  blood-cells,  much  free  granular 
matter,  crystals  of  cholestearine,  and  what  appeared  to  be  white  cor- 
puscles of  blood  acquiring  the  character  of  grannie-cells.  The  cyst 
filled  again  with  similar  fluid  after  being  thus  evacuated  :  I  therefore 
dissected  it  from  the  parotid  gland,  and  the  patient  recovered. 

Kokitansky  ;  Museum  of  the  College  of  Surgeons ,1502)    Thus  Wfr  «qg£ 

the  h*maLeles  of  the  spermatic  cord,  as  in  Mus.  Coll.  burg.  2460  and 
Bartholomew,  Series  xxviii.  11.    The  question  of  the  coagulatum  of 
tumours  containing  fluid  blood  has  been  very  fully  d.scusscd  by  Mr.  W.  M.  Baker  m 
St.  Bartholomew's  Hospital  Reports,  i.  1865. 
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Occasionally,  one  meets  with  sanguineous  cysts,  which  derive  a 
peculiar  aspect  from  a  columnar  or  fasciculated  structure  of  their  in- 
terior, making  them  look  like  the  right  auricle  of  a  heart.  This  was 
singularly  the  case  in  one  which  I  assisted  Mr.  Macilwain  in  removing 
from  over  the  lower  angle  of  the  scapula  of  a  lad  fifteen  years  old.  It 
had  existed  more  than  eight  years,  and  grew  rapidly,  while,  in  the  last 
year,  he  was  actively  at  work.  It  was  now  also  painful.  It  felt  like  a 
fatty  tumour,  but  proved  to  be  a  cyst  thus  fasciculated  like  an  auricle, 
with  a  finely  polished  internal  surface,  and  containing  about  an  ounce 
and  a  half  of  liquid  blood.  Its  walls  were  from  one  to  two  lines  in 
thickness,  and  seemed  in  great  part  made  up  of  small  cells,  such  as 
one  sees  in  a  bronchocele,  full  of  serous  and  bloody  fluids.  No  trouble 
followed  the  operation,  and  the  patient  remained  well  twelve  years 
after  it.1 

A  cyst  presenting  the  same  peculiarity  of  internal  surface  was  re- 
moved by  Mr.  Stanley,  in  October  1848,  from  over  the  pubes  of  a  boy 
thirteen  years  old.  It  was  observed  increasing  for  nine  months,  and 
part  of  it,  consisting  of  a  simple  thin-walled  serous  cyst,  was  trans- 
parent ;  but  behind,  and  projecting  into  this,  was  a  more  thickly- walled 
cyst,  containing  about  a  drachm  of  dark  liquid  blood,  and  on  its  sur- 
face fasciculated  and  polished  like  an  auricle.  Its  Walls  were  well  de- 
fined, formed  of  connective  tissue  imperfectly  filamentous  and  nucleated, 
and  I  could  find  no  epithelium  lining  it.    The  operation  was  successful. 

It  is  not  improbable,  I  think,  that  both  these  cases  may  have  had 
their  origin  in  vascular  nsevi,  like  other  cysts  containing  blood,  to  which  I 
shall  refer  in  speaking  of  erectile  tumours.  I  will  now  only  refer  to  certain 
cysts  which,  without  any  erectile  formation,  appear  to  be  derived  from 
portions  of  veins  dilated,  and  obstructed,  and  shut  off  from  the  stream 
of  blood.  Such  a  one  was  removed  by  Mr.  Lloyd,  many  years  ago, 
from  a  man's  thigh.  It  lay  in  the  course  of  the  saphena  vein ;  but 
neither  that,  nor  any  other  considerable  vein,  was  divided  in  the  opera- 
tion, nor  could  be  traced  into  the  cyst.  This  cyst  2  was  of  spherical 
form,  about  an  inch  and  a  half  in  diameter,  closed  on  all  sides  ;  its  walls 
were  tough,  and  polished  on  tbeir  inner  surface  :  it  was  full  of  dark  fluid 
blood,  and  its  venous  character  was  manifested  by  two  valves,  like 
those  of  veins,  placed  on  its  inner  surface.  On  one  of  these  a  soft  lobed 
mass,  like  an  intra-cystic  growth,  was  seated.3 

'  The  cyst  is  in  the  Museum  of  St.  Bartholomew's,  Series  xxxv.  38. 

2  Museum  of  St.  Bartholomew's  Hospital,  Appendix,  10. 

3  In  the  Museum  of  King's  College  is  a  large  cyst  removed  from  a  thigh,  into  which 
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6.  Cysts  containing  oil  or  fatty  matter,  without  any  more  highly 
organised  substance,  are  very  rare.  Many  contain  fatty  matters  min- 
gled with  serous,  epithelial,  and  other  substances  ;  but  in  these  the  fatty 
constituent  is  probably  the  result  of  the  degeneration  of  the  other  con- 
tents, or  of  milk,  of  which  a  residue  sometimes  forms  a  firm,  or  nearly 
hard,  and  dry  curd,  that  feels  just  like  a  solid  tumour. 

Some,  however,  appear  to  contain  fatty  matter  alone.  Mr.  Hunter 
preserved  a  specimen  1  of  what  he  marked  as  '  oil  from  an  adipose  en- 
cysted tumour.'  It  was  taken,  I  believe,  from  a  cyst  that  grew  '  between 
the  bony  orbit  and  the  upper  eyelid '  of  a  young  gentleman.  When 
recent,  it  was  described  as  '  pure  oil,  perfectly  clear  and  sweet,  which 
burnt  with  a  very  clear  light,  and  did  not  mix  with  aqueous  fluids,  and, 
when  exposed  to  cold,  became  as  solid  as  the  human  fat.' 

In  1850,  Mr.  Wormald  removed  a  small  cyst  from  awoman's  breast, 
the  contents  of  which  appeared  to  be  pure  oily  matter,  that  congealed 
into  a  substance  like  lard,  and  contained  crystals  of  margarine,  but  no 
organised  corpuscles.  The  patient  remains  well.  Schuh  2  relates  two 
cases  of  cysts  under  the  brow,  which  contained  similar  oily  matter,  and 
whose  walls  had  all  the  structures  of  skin,  with  implanted  hairs. 

7.  Colloid  Cysts  are,  at  present,  a  very  ill-defined  group  ;  the  term 
'  colloid '  being  used  by  Frerichs,3  and  other  recent  German  writers, 
for  all  those  morbid  materials  that  are  pellucid,  jelly-like,  flickering, 
half-solid,  or  more  or  less  closely  resembbng  the  material  found  in 
gelatiniform,  alveolar,  or  colloid  cancer.  Such  a  material  is  common 
in  the  cysts  of  bronchoceles,  and  in  those  of  the  kidney ;  especially,  I 
think,  in  those  which  are  not  associated  with  contraction  of  the  renal 
substance,  and  which  Baillie,  and  other  writers  of  his  time,  described 
as  hydatid  disease  of  the  kidney. 

The  contents  of  these  cysts  may  present  the  most  diverse  conditions  ; 
may  be  of  all  densities,  from  that  of  dilute  serum  to  that  of  a  firm  jelly  ; 
may  range  between  pellucidity  and  the  thickest  turbidness  ;  may  be  of 
all  hues  of  yellow,  olive-green,  orange,  brown,  pink,  or  nearly  black. 
The  thick  and  pellucid  contents  of  such  renal  cysts  are  enumerated  as 

it  is  said  the  saphena  vein  opened ;  and  in  Med,  Ckir.  Trans,  tife  Mr  C  IT.  Moore 
relates  a  case  of  sanguineous  cyst  in  the  popliteal  nerve,  into  the  cav.ty  of  which  a 
email  vein  and  artery  opened.  _ 

1  Mus.  Coll.  Surg.  181  ;  Pathological  Catalogue,  IV.  p.  177. 

2  Ucber  .  .  .  Tscudoplasmcn,  p.  144. 

»  Ucbcr  Gallcrt-  odcr  Colhidgcschwulstc. 
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examples  of  colloid  matter ;  so  are  the  contents  of  ranulaa,  and  of  many 
bursas ;  but  the  type  is  the  material  of  the  so-called  colloid  cancer.  This, 
however,  is  beyond  my  present  range ;  and  I  pass  by  it,  referring  only 
to  the  already  cited  works  of  Frerichs  and  Rokitansky,  and  to  that  of 
Bruch,1  for  the  best  information  yet  supplied. 

8.  I  have  more  than  once  referred,  incidentally,  in  this  lecture,  to 
examples  of  cyst-formation  due  to  obstruction  and  dilatation  of  the 
larger  gland-ducts,  and  retention  in  a  more  or  less  altered  condition  of 
the  normal  secretion — cysts  to  which  Virckow  has  given  the  name  of 
Dilatation  or  Retention  Tumours.  Such,  for  instance,  are  the  cysts  in 
the  breast  that  contain  milk,  and  probably  in  many  instances  of  ranula. 
Such  also  are  the  cases  of  cyst-like  dilatation  of  the  ducts  and  acini 
of  the  pancreas,  from  obstruction  of  the  duct  of  that  gland.2  But  of 
these  I  need  not  further  speak,  as  I  wish  more  particularly  to  describe 
the  group  of  Seminal  Cysts,  including  under  this  name  those  that  are 
usually  called  encysted  hydroceles,  hydroceles  of  the  spermatic  cord,  or 
spermatoceles.  Their  various  forms  are  fully  described  by  Mr.  Curling,3 
and  are  well  illustrated  by  specimens  in  the  Museum  of  the  College.4 
They  are  usually  thin-walled,  spherical  or  oval  cysts,  imbedded  in,  and 
loosely  connected  with,  the  tissue  of  the  cord.  They  may  occur  singly, 
or  in  a  group.  Their  most  frequent  seat  is  just  above  the  epididymis, 
but  they  may  be  found  in  any  part  of  the  spermatic  cord.  Their 
walls  are  formed  of  connective  tissue,  and  they  may  be  lined  with 
delicate  tessellated  epithelium.  Their  contents  are  usually  a  colour- 
less slightly  opaline  fluid,  like  water  with  which  a  little  milk  has  been 
mingled. 

The  discovery  was  made  at  the  same  time,  and  independently,  by 
Mr.  Lloyd  and  Mr.  Liston,5  that  the  fluid  obtained  from  these  cysts 
usually  contains  the  seminal  filaments  or  spermatozoa.  Repeated 
observations  have  confirmed  their  discovery ;  and  both  the  existence  of 
these  bodies,  and  the  usual  characters  of  the  fluid,  justify  the  speaking 
of  it  as  a  diluted  or  imperfect  seminal  fluid,  and,  therefore,  of  the  cysts 
as  '  seminal  cysts.' 

1  Ueber  Carcinoma  alveolate  und  den  alveolaren  Gewebstyjms ;  in  Henle  and 
Pfeufer's  Zcitschrift,  vii.  1849. 

2  An  analysis  of  the  fluid  obtained  from  a  case  of  this  description  has  been  recorded 
by  Professor  Turner  in  Erovvn-Sequard's  Journal de  la  Phys.,  April  1861. 

3  Treatise  on  Diseases  of  the  Testis,  etc. 

4  Especially  Nos.  2456  to  2459. 

6  Medico-Chirurgical  Trans,  xxvi.  pp.  216  and  368.  See  also  a  paper  by  Mr. 
Darling,  in  the  Monthly  Journal  of  Med.  Science,  x.  p.  1023. 
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It  was  niy  lot,  I  believe,  first  to  dissect  some  of  these  cysts  ;l  and  I 
found  that  they  had  no  open  communication  or  other  connection  with 
any  part  of  the  secretory  apparatus  of  the  testicle,  and  that  their  rela- 
tion to  the  epididymis,  on  which  they  lay,  was  such  as  to  forbid  the 
supposition  of  the  seminal  secretion  being  transmitted  to  them  from  the 
seminal  tubes.  I  suggested,  therefore,  that  these  cysts  were  formed 
quite  independently  of  the  tubes  ;  and  that  they  possessed  a  power  of 
secreting  a  seminal  fluid ;  just  as  cysts  beneath  the  hairy  parts  of  the 
body  may  produce  hair  and  epidermis,  and  the  ordinary  products  of 
the  skin.    The  explanation  has  been,  I  believe,  deemed  unsatisfactory. 

But  though  many  observations  have  been  made  of  late  years,  more 
especially  by  Gosselin,2  Luschka,3  and  Giraldes,4  into  the  development 
of  the  testis  and  the  structure  of  the  spermatic  cord,  with  reference  to 
the  question  of  cyst- formation  in  this  locality,  even  yet  there  is  a  diffi- 
culty in  accounting  definitely  for  the  presence  of  spermatozoa  in  these 
cysts.  The  short  tortuous  convoluted  tubules,  the  remains  of  the  fcetal 
Wolffian  body,  situated  behind  the  tunica  vaginalis,  between  it  and  the 
spermatic  vessels,  which  M.  Giraldes  named  Corps  Innomine,  may 
become  distended  with  fluid  and  form  cysts ;  but  these  tubes  are  not 
continuous  with  those  within  the  testicle,  and  it  seems  to  be  very  ques- 
tionable if  the  cysts  formed  by  their  dilatation  ever  contain  sperma- 
tozoa. Such  cysts,  then,  furnish  examples  of  hydroceles  of  the  cord, 
which  are  not  spermatoceles.  Again,  the  small  sac,  named  hydatid  of 
Morgagni,  situated  at  the  upper  end  of  the  testis,  may  dilate  into  a 
cyst,  but  it  also  has  no  communication  with  the  seminal  tubules,  and 
the  fluid  of  the  cyst  does  not  contain  spermatozoa.  After  all,  it  may 
be,  as  Dr.  Banks5  has  suggested,  that  these  seminal  cysts  arise  in  some 
of  the  seminal  tubules  about  the  head  of  the  epididymis,  or  even  in  the 
free  end  of  the  vas  aberrans  of  Haller ;  and  as  the  dilatation  of  the 
cyst  increases,  the  original  connection  of  the  cyst  with  the  seminal 
tubule  is  lost,  so  that  it  can  no  longer  be  recognised  by  dissection. 

Seminal  cysts  often  attain  a  very  considerable  size.  From  one 
which  had  existed  for  seven  or  eight  years  in  a  man  more  than  seventy 
years  old,  I  withdrew  eighteen  ounces  of  fluid  laden  with  seminal  fila- 
ments ;  and  no  fresh  accumulation  took  place  in  the  two  years  following 

>  Mcdico-Chirurgical  Trans,  xxvii.  p.  398. 

2  Archives  Gen.  de  M&dccine,  xvi. 

3  Virchow's  Archiv,  1854,  p.  310. 

«  Go*,  des  ESpitam,  April  17,  1858  ;  and  Proc.  Boy.  Soc.  London,  May  6,  1858. 
*  On  the  Wolffian  Bodies;  Edinburgh,  1864. 
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the  operation.  In  another  case,  of  four  years'  duration,  Mr.  Stanley 
removed  from  a  cyst  on  the  right  side  of  the  scrotum  twenty-five  ounces 
of  such  fluid,  and  from  one  on  the  left  side  forty-six  ounces. 

I  have  spoken  of  these  seminal  cysts  as  separate  from  the  testicle 
and  tunica  vaginalis.  Mr.  Lloyd  believed  that,  in  some  cases,  he 
obtained  fluid  containing  spermatozoa  from  hydroceles  of  the  tunica 
vaginalis  ;  and  his  belief  was  lately  confirmed  by  the  examination  of  a 
case  after  death.  The  specimen  presents  the  ordinary  appearances  of 
a  common  hydrocele,  except  that  the  inner  surface  of  the  tunica  vagi- 
nalis is  uneven,  with  a  few  small  depressions  or  pouches  from  it.  This 
hydrocele  had  been  repeatedly  tapped  ;  the  fluid  had  always  the  ordi- 
nary serous  appearance  of  that  of  common  hydrocele  ;  but  it  always 
contained  abundant  seminal  filaments.  Were  there  in  this  case  minute 
secreting  cysts,  which,  by  dehiscence,  discharged  their  seminal  fluid 
into  the  cavity  of  the  tunica  vaginalis,  as  sometimes  ovarian  cysts  by 
spontaneous  openings  discharge  their  contents  into  one  another,  or  into 
the  cavity  of  a  parent  cyst  ?  I  am  disposed  to  think  this  explanation 
a  probable  one  ;  but  as  yet  the  facts  are  too  few  to  justify  any  conclu- 
sion, though  in  corroboration  of  the  opinion  it  may  be  mentioned  that 
small  cyst-like  appendages  sometimes  project  from  the  sides  of  the 
testes  into  the  tunica  vaginalis.  Professor  Rolleston  of  Oxford,  who 
has  carefully  examined  these  appendages,  states  that  he  has  traced 
tubuli  seminiferi  passing  into  these  appendages  from  the  body  of  the 
testis.  Should  dehiscence  of  these  cysts  through  any  cause  occur, 
seminal  fluid  would  be  discharged  into  the  sac  of  the  tunica  vaginalis. 

Before  quitting  the  subject  of  simple  cysts,  mention  should  be  made 
of  some  dilatations  and  cyst-formations  which  not  unfrequently  occur 
in  connection  with  the  Fallopian  tube  and  broad  ligament  of  the 
uterus.  The  tube  itself  may  undergo  a  well-marked  dilatation  if  its 
abdominal  mouth  becomes  closed,  and  the  secretion  of  its  mucous  mem- 
brane accumulates  within.  But  the  cysts  which  are  here  more 
especially  referred  to  are  such  as  Ruysch  described  and  figured  long 
ago,  as  an  hydatid  affection  of  the  part.  They  are  included  between 
the  folds  of  the  broad  ligament,  close  to  the  Fallopian  tube  and  ovary, 
and  one  is  frequently  attached  by  a  long  pedicle  to  the  outer  end  of  the 
Fallopian  tube  itself.  These  cysts  are  characterised  by  their  small  size 
commonly  that  of  a  pea,  and  rarely,  if  ever,  exceeding  an  apple  or 
orange  ;  by  the  delicacy  of  their  walls,  and  by  containing  a  serous  or 
slightly  gelatinous  fluid.  Between  the  layers  of  the  broad  ligament  in 
this  locality,  the  remains  of  the  foetal  Wolffian  body  are  found  scat- 
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tered  in  the  form  of  canalicules  and  fragmentary  tubes,  and  in  their 
immediate  vicinity  is  situated  the  rudimentary  tubular  body  called 
parovarium,  or  organ  of  JRosenmiiller.  The  cysts  which  form  between 
the  layers  of  the  broad  ligament  are  produced  by  dilatation  of  these 
embryonic  tubular  structures,1  just  as  some  of  the  cysts  in  the  sper- 
matic cord  are  due  to  dilatation  of  the  tubes  in  the  organ  of  Giraldes. 

1  The  essay  by  Verneuil  in  Mem.  de  la  800.  de  Chirurgie,  1854,  iv.,  and  the  article 
'  Uterus,'  by  Dr.  Arthur  Farre,  in  the  Cyolopadia  of  Anatomy  and  Physiology,  may  be 
consulted  on  this  subject.  In  a  female  subject  recently  dissected  in  the  practical 
anatomy  rooms  in  the  University  of  Edinburgh,  a  cyst  as  large  as  a  -walnut,  the  wall 
of  which  was  hard  and  thickened  by  calcareous  degeneration,  was  found  in  the  broad 
ligament,  close  to  the  fimbriated  end  of  the  Fallopian  tube. 
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PKOLIFEROUS  OR  COMPOUND  CYSTS. 


In  the  last  lecture  I  traced  and  illustrated  the  formation  of  simple  or 
barren  cysts, — the  cysts  that  have  only  liquid  contents.  Among  these., 
the  instances  of  the  highest  productive  power  appear  to  be  in  the  cyst« 
that  secrete  a  seminal  fluid,  and  those  that  are  lined  with  a  complete 
secreting  epithelium.  In  the  present  lecture  I  propose  to  describe  the 
cysts  that  appear  to  have  the  power  of  producing  more  highly  organised, 
and  even  vascular,  structures ;  or,  as  they  may  be  generally  named, 
proliferous  cysts.1 

These  include  such  as  are  often  called  '  compound  cysts,'  or  '  com- 
pound cystoid  growths  ;'  but  I  would  avoid  these  terms,  because  they 
do  not  suggest  the  difference  be-  ^ 
tween  the  cysts  with  endogenous  (esL 
growths,  and  those  that  may  appear 
equally  compound,  though  they  are  'i 
only  simple  cysts  clustered  or 
grouped  together.  This  difference 
should  be  clearly  marked  in  names, 
for  it  generally  is  so  in  nature.  In 
an  ovary,  for  example,  such  as  is 
drawn  in  Fig.  51,  from  a  specimen  in  Fig.  51. 

St.  Bartholomew's  Museum,  it  is  not  unfrequent  to  find  many  small 
cysts,  which  lie  close  and  mutually  compressed ;  and,  as  they  all  enlarge 
together,  and,  sometimes,  by  the  wasting  of  their  partition- walls,  come 

Fig.  5 1 .  Section  of  an  ovary  with  many  closely-placed  cysts  formed  by  enlargement 
of  Graafian  vesicles  ;  natural  size. 


1  Under  this  name  are  horo  included  the  sero-cystic  sarcomata  of  Sir  B.  C  Brodie 
(Lectures  on  Pathology  and  Surgery) ;  most  of  the  specimens  of  Cystosarcoma  phyllodes 
and  prolifeTum  of  Muller  (On  Cancer)-  and  most  of  the  tuberous  cystic  tumours  of 
Mr.  Csesar  Hawkins  (Medical  Gazette,  xxi.  p.  9/51). 
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into  communication,  they  may  at  length  look  like  a  single  many- 
eluimber  cyst,  having  its  one  proper  wall  formed  by  the  extended 
fibrons  covering  of  the  ovaiy.    Many  multilocular  cysts,  as  they  are 
named,  are  only  groups  of  close-packed  single  cysts ;  though,  when 
examined  in  late  periods  of  their  growth,  and,  especially,  when  one  of 
the  group  of  cysts  enlarges  much  more  than  the  rest,  it  may  be  difficult 
to  distinguish  them  from  some  of  the  proliferous  cysts.    In  this  and 
similar  cases  the  cysts  are  formed  by  the  coincident  enlargement  of 
adjacent  Graafian  follicles,  and  as  Rokitansky1  first  pointed  out,  an 
ovum  may  be  found  in  the  interior  of  each  of  such  cysts,  if  examined 
at  a  sufficiently  early  period  of  its  formation.2 

Of  the  first  formation  of  cysts  that  may  be  proliferous  I  need  not 
speak  ;  for  they  may  apparently  be  formed  exactly  as  the  barren  cysts 
are.  A  cyst  may  be  proliferous,  in  whichever  of  the  plans  described  in 
the  last  lecture  it  may  have  had  its  origin. 

Thus,  1.  Bursse  formed  by  expansion  and  rarefying  of  areolar 
spaces  may  be  found  with  organised,  pendulous,  or  loose  growths  from 
their  walls.3 

2.  Among  the  cysts  formed  by  growth  of  natural  cavities  or  ob- 
structed ducts,  we  have  instances  of  surpassing  proliferous  power  in 
the  ovarian  cysts  from  Graafian  vesicles,  and  of  less  power  in  some 
cases  of  dilated  lactiferous  tubes  and  dilated  veins.* 

And  3.  Among  the  autogenous  cysts  we  find  some  examples  of  a 
similar  nature. 

'  The  account  given  in  the  last  lecture  of  the  modes  of  origin  of 
barren  cysts  may  therefore,  so  far  as  the  cyst  is  concerned,  suffice  for 
the  proliferous  ;  and  I  shall  now  need  to  speak  of  only  the  intra-cystic 
productions,  the  differences  of  which  may  decide  the  grouping  of  the 
whole  division  of  proliferous  cysts. 

1.  The  first  group  includes  the  cysts  which  have  others  growing  in 
or  npon  their  walls,  and  in  which  structures  simulating  those  of  secret- 

i  Wiener  Wochmhlaft ,  1855. 

i  ^oe  also  Dr  W  Webb  in  Medical  Times  and  Gazette,  August  6,  1S64  ;  and 
Dr.  0 G.  Eitcbie's  contributions  to  Ovarian  Physiology  and  Pathology,  London, 

1863-^     „™  Poll  Sure  367,  etc.    Also,  a  case  by  Mr.  Csesat  Hawkins  (iKsSeoI 

2StaUi».  cavity  formed  nn.nd  th<  da  of  the  b  nea  m  an  on- 
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ing  glands  are  met  with.  One  of  the  most  important  examples  is 
presented  in  the  complex  cysts  which  form  in  the  ovaries. 

The  principal  varieties  of  the  complex  ovarian  cysts  have  been  des- 
cribed to  the  very  life  by  Dr.  Hodgkin,  to  whom  we  are  indebted  for 
the  first  knowledge  of  their  true  pathology.1  But  since  his  minute 
description  of  them  is,  or  should  be,  well  known,  I  will  more  briefly 
say  that,  according  to  his  arrangement,  we  may  find  in  these  prolifer- 
ous ovarian  cysts  two  principal  or  extreme  forms  of  endogenous  cysts ; 
namely  those  that  are  broad-based  and  spheroidal,  imitating  more  or 
less  the  characters  of  the  parent  cyst,  and  those  that  are  slender, 
pedunculated,  clustered,  and 
thin-walled.  Between  these 
forms,  indeed,  many  transi- 
tional and  many  mixed  forms 
may  be  found ;  yet  it  is  con- 
venient to  distinguish  the  two 
extremes. 

A  typical  example  of  the 
first  is  in  the  College  Museum,2 
and  is  sketched  in  Fig.  52. 
It  is  a  Hunterian  specimen ; 
and  the  mode  of  preparation 
shows  that  Mr.  Hunter  had 
clearly  apprehended  the  pecu- 
liarities of  its  structure.  It 
is  a  large  cyst,  with  tough, 
compact,  and  laminated  walls, 
polished  on  both  their  sur- 
faces. On  its  inner  surface 
there  project  with  broad  bases,  many  smaller  cysts  of  various  sizes,  and 
variously  grouped  and  accumulated.  These  nearly  fill  the  cavity  of  the 
parent  cyst ;  many  of  them  are  globular ;  many  deviate  from  the 
globular  form  through  mutual  compression;  and  within  many  of  them 
are  similar  but  more  thinly- walled  cysts  of  a  third  order. 

Here  the  endogenous  cysts,  projecting  inwards,  appear  to  have 

Fig.  52.  Section  of  a  proliferous  ovarian  cyst,  described  in  tho  text :  about  one- 
third  of  the  natural  size. 


1  Med.-Chir.  Trans.  XV.  256 ;  and  Lectures  on  the  Morbid  Anatomy  of  Serous 
Membranes,  p.  221,  et  seq.  a  No.  160. 
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nearly  filled  the  cavity  of  tlie  principal  or  parent  cyst ;  and  this  filling 
up  is  complete  in  another  specimen  in  which  there  remains,  in  the 
middle  of  the  parent  cyst,  only  a  narrow  space  bounded  by  the  endo- 
genovis  cysts  converging  in  their  growth  from  all  parts  of  the  parent 
walls. 

For  a  typical  example  of  the  slender,  thin-walled,  pedunculated, 
and  clustered  form  of  endogenous  cysts,  I  may  adduce  the  specimen 
from  the  museum  of  St.  Bartholomew's  Hospital,1  which  is  drawn  in 
Fig.  53.  It  shows  part  of  the  thick  laminated  wall  of  an  ovarian  cyst, 
the  inner  surface  of  which  is  thickly  covered  with  crowds  of  pyriform 

and  leaf-like  pellucid  vesicles, 
heaped  together,  and  one  above 
another.  This  is  a  compara- 
tively simple  specimen  of  the 
kind  :  in  the  more  complex,  the 
endogenous  cysts  or  vesicles 
are  multiplied  a  thousand-fold, 
and  clustered  in  large  lobed 
and  warty-looking  masses  that 
nearly  fill  the  cavity  of  the  cyst. 
Specimens  of  this  kind  are 
among  the  most  valuable  posses- 
sions of  the  Museum  of  Guy's 
Hospital. 

The  College  Museum  fur- 
nishes specimens  of  the  forms 
intermediate     between  these 
extremes,2  in  which  the  endo- 
j7ig  53<  genous  cysts  of  the  second  and 

third  orders  have  walk  that  are  not  pellucid,  yet  are  thin  and  vascular, 
and  are  attached  by  pedicles  rather  than  by  broad  bases.  Mixed  forms 
are  also  found,3  in  which  the  parent  cyst-wall  bears  at  one  part  oval 
and  spherical  membranous  cysts,  developed  beneath  its  lining  mem- 
brane which  they  raise  in  low  convex  projections  into  its  cavity;  and 
at  another  part  groups  of  small,  leaf-like,  narrowly  pedunculated  and 
pendulous  cysts.  And,  again,  the  same  prolific  power  which  xs  shown 
Fig.  53.    Part  of  the  wall  of  a  proliferous  ovarian  cyst  described  above,  natural 


size. 


1  Series  xxxi.  18. 


-  Nob.  1G5  A,  and  166  n. 


»  No.  2C21. 
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in  these  endogenous  converging  cysts,  is  often,  in  the  same  specimens, 
shown  in  exogenous  growths  ;  similar  cysts,  singly  or  in  clusters,  pro- 
jecting from  the  exterior  walls  of  the  parent.1 

But  a  lecture  would  not  suffice  to  describe,  even  briefly,  the  variety 
of  forms  into  which  these  ovarian  proliferous  cysts  may  deviate. 
Whether  we  regard  their  walls,  .the  arrangement  and  shape  of  the 
endogenous  cysts,  their  seats  and  modes  of  origin,  their  various  con- 
tents, and  the  yet  greater  differences  engendered  by  disease,  tbey  are 
so  multiform  that  even  imagination  could  hardly  pass  the  boundaries 
of  their  diversity.  It  must  suffice  to  refer  to  Dr.  Hodgkin's  works, 
and  to  Mr.  Spencer  Wells's  treatise  on  Diseases  of  the  Ovaries.2 

The  foregoing  account  of  the  structure  of  these  cyst-bearing  cysts 
in  the  ovaries  is  derived  entirely  from  naked- eye  observations.  Res- 
pecting the  mode  of  generation  of  the  endogenous  cysts,  various  theo- 
ries have  been  advanced  by  pathologists.  In  the  former  editions  of 
these  lectures,  the  opinion  was  expressed  that  they  were  derived  from 
cell-germs  developed  in  the  parent  cyst-wall,  which,  as  they  grow  into 
secondary  cysts,  project  into  the  parent  cavity.  But  from  the  careful 
examinations  to  which  numbers  of  these  complex  ovarian  cysts  have 
recently  been  subjected  by  Dr.  Wilson  Pox,3  there  appears  reason  to 
think  that  the  multilocular  ovarian  cysts  whether  simple  or  multiple, 
originate,  like  the  simple  forms,  in  morbid  changes  in  the  Graafian 
follicles.  For,  in  all  the  forms  alike,  the  wall  of  the  cyst  is  composed 
of  connective  tissue,  and  is  lined  by  an  epithelium,  the  cells  of  which 
may  be  either  stratified  or  in  a  single  layer.  Sometimes  these  epithe- 
lial cells  approach  to  the  circular  in  form,  at  others  they  are  more 
elongated ;  and  when  in  several  layers,  the  deeper  cells  possess  a  poly- 
gonal or  rounded  form,  whilst  those  on  the  surface  are  like  the 
columnar  epithelium.  Projecting  from  the  inner  wall  of  these  cysts 
into  the- parent  cavity,  villous,  glandular,  and  sometimes  papillary, 
growths  are  found.  Dr.  Pox  believes  that  he  has  traced  the  mode  of 
secondary  cyst-formation,  in  connection  with  these  endogenous 
growths,  from  the  cyst- wall. 

In  the  case  of  the  papillary  growths,  secondary  cysts  may  be  formed 
when  the  papilla)  occur  in  irregular  masses.  Adjacent  papillae  are 
then  pressed  together,  and  adhere  more  or  less  completely,  leaving, 

1  No.  2622  in  the  College  Museum  presents  an  instance'  of  the  endogenotis  and 
exogenous  modes  of  growth  in  the  same  specimen. 

2  Vol.  i.  London,  1865.    Also  Dr.  Tilt  in  Lancet,  1849.. 

3  Mcd.-Chir.  Trans,  xlvii.  1864. 
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however,  intermediate  enclosed  spaces,  lined  by  an  epithelium,  similar 
to  that  by  which  the  papilla?  themselves  are  invested.  Fluid  is  secre- 
ted into  these  enclosed  spaces,  which  constitute  the  secondary  cysts ; 
so  that  they  expand,  and  into  their  cavities  secondary  papillae  may  pro- 
ject, which  may  repeat  the  process  just  described  as  occurring  in  the 
parent  cyst.  In  some  cases,  as  in  the  specimens  observed  by  Dr. 
Wilks,1  Professor  Lushka,2  and  Dr.  Braxton  Hicks,3  ciliated  epithelial 
cells  are  found  covering  the  surfaces  of  the  papillae. 

The  gland- structures  which  not  unfrequently  form  in  connection 
with  the  inner  wall  of  ovarian  cysts  belong  to  the  type  of  tubular 
glands,  such  as  are  found  in  the  stomach  and  intestines.  Cysts  may 
form  in  connection  with  these  glands,  either  by  closure  of  their  orifices 
and  subsequent  dilatation  of  their  cavities,  or  by  their  gradual  dilata- 
tion and  subdivision  into  distinct  crypts  by  the  growth  of  septa, 
proceeding  from  their  thickened  walls  across  the  cavity.  The  closure 
of  the  orifices  of  the  glands,  and  the  constriction  of  their  tubular 
cavities,  may  also  be  occasioned  by  the  growth  inwards  of  the  fibrous 
stroma  of  the  ovary,  which  may  enclose  the  glands  within  its  layers, 
and  as  Dr.  Pox  believes,  give  rise  to  those  alveolar  structures  lined  by 
epithelium,  which  Virchow  and  Porster  have  described  as  the  source 
of  the  compound  cystic  degenerations  of  the  ovary.  Sometimes,  also, 
more  especially  in  connection  with  the  thin-walled  cysts,  flask-shaped 
diverticula  may  be  given  off,  which  in  their  turn  may  be  constricted 
off,  and  form  shut  cavities,  which  may  dilate  into  considerable  cysts. 
By  one  or  other  of  these  different  modes  may  arise  those  multiform 
varieties  of  cyst-formation  which  are  found  in  connection  with  the  pro- 
liferous cysts  that  are  found  in  the  ovary. 

In  connection  with  cystic  disease  of  the  ovary,  an  interesting  occur- 
rence sometimes  met  with,  cases  of  which  have  been  described  by 
Professors  Rokitansky4  and  Turner,5  may  be  now  referred  to.  When 
an  ovary,  which  has  undergone  cystic  enlargement,  contracts  adhesions 

1  Trans.  Path.  Soc.  vii.  p.  280. 

2  Virchow's  Archiv,  xi.  469.  , 
"  Guy's  Hospital  Reports,  1864.  In  this  paper  Dr.  Hicks  describes  the  g  ami- 
structures  met  with  in  proliferous  cystic  disease  of  the  ovary,  aud  he  pomte  out  he 
I™  similarity  of  the  microscopical  appearance  irffk  0»t  seen  a  adenocel  of  the 
E££  An"  ovarian  cyst  presenting  similar  appearances  had  P-ously 
described  by  Mr.  Spencer  Wells  in  Med.  Times  and  Gazette,  Oct.  26,  1862.  See  also 
his  work  On  Diseases  of  the  Ovaries,  i.  121. 

4  Allgcm.  Wiener  Mcdizin.  Zeitung,  Jan.  1860. 
*  Edinburgh  Medical  Journal,  Jan.  1861. 
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to  the  adjacent  walls  of  the  pelvis  or  abdomen,  or  to  the  contiguous 
viscera,  the  Fallopian  tube  and  the  broad  ligament  continuous  with  it 
may  be' dragged,  or  even  twisted  on  their  axes,  by  the  movements  of 
those  viscera,  or  by  the  distension  and  displacement  which  the  uterus 
itself  undergoes  during  pregnancy.  Should  the  dragging  or  twisting 
be  sufficiently  long  continued,  the  tube  and  ligament  may  be  torn 


Fig.  54. 

through,  and  a  complete  separation  of  the  ovary,  with  its  bloodvessels 
and  nerves,  from  then-  original  connections  may  be  occasioned.  But  as 
the  ovary  has  established  an  attachment  to  other  parts,  it  does  not 
altogether  cease  to  receive  blood  for  its  nutrition ;  for  the  new  vessels 
which  are  formed  in  the  adhesions  are  continuous  on  the  one  hand  with 
the  vessels  in  the  substance  of  the  ovary,  and  on  the  other  with  those 
of  the  part  to  which  the  ovary  has  become  attached.    The  supply  of 

Fig.  54.  In  the  specimen  from  which  this  sketch  is  taken,  the  left  ovary,  which 
was  enlarged  into  a  cyst  the  size  of  a  foetal  head,  was  separated  from  the  broad 
ligament,  but  firmly  adherent  to  the  peritoneum  covering  the  bodies  of  the  last  lumbar 
and  first  aacral  vertebrae.  The  uterine  end  of  the  left  Fallopian  tube,  torn  through  by 
being  twisted  on  its  axis,  is  seen  in  the  figure ;  also  a  fibrous  tumour  drawn  up  by  the 
hook,  which  is  attached  by  adhesions  <tp  surrounding  parts. 


424 


PROLIFEROUS  MAMMARY  CYSTS. 


blood,  however,  which  the  ovary  receives,  in  these  cases,  through  its 
new  vascular  channels,  is  not,  as  a  rule,  sufficient  for  its  nutrition,  so 
that  its  proper  stroma  atrophies,  and  the -walls  and  contents  of  the  cysts 
present  the  fatty  and  calcareous  forms  of  degeneration. 

The  mammary  and  thyroid  glands  are  also  important  seats  of  the 
formation  of  glandular  proliferous  cysts.  Their  history  in  the  thyroid, 
in  which  their  formation  scarcely  passes  the  bounds  of  health,  is  amply 
illustrated  in  the  works  of  Frerichs1  and  Bokitansky,  to  which,  as  well 
as  to  the  essay  by  Mr.  Simon2  on  the  natural  structure  of  the  gland, 
and  to  that  of  Professor  Billroth3  on  the  origin  of  cysts  by  constriction 
of  tubular  structures,  I  must,  for  brevity's  sake,  refer. 

The  glandular  proliferous  cysts  form  part  of  the  group  to  which 
the  name  of  '  sero-cystic  sarcoma '  was  given  by  Sir  B.  C.  Brodie, 
who  first  clearly  distinguished  them.4  They  are  also  part  of  those 
which  furnished  to  Dr.  Hodgkin  the  chief  grounds  for  his  well-known 
theory  of  the  formation  of  solid  tumours — a  theory  which,  in  regard  to 
at  least  these  growths,  has  good  foundation. 

A  series  of  preparations,5  such  as  are  represented  in  Figs.  55,  56, 
57,  may  clearly  illustrate  the  mode  of  formation  of  these  cysts  in  the 
mammary  gland.  If  we  may  believe  that  a  series  of  specimens  may  be 
read  as  the  continuous  history  of  one  case,  because  they  seem  to  present 
successive  phases  of  the  same  disease,  then  we  may  suppose,  first  the 
existence  of  a  cyst  (Fig.  55),  or  of  a  collection  of  cysts  (Fig.  57),  in 
the  mammary  gland.  Such  cysts  may  be  formed  by  the  dilatation  of 
parts  of  ducts  ;  but  it  is  possible  that  some  of  the  cysts  that  bear  vas- 
cular growths,  are  derived  through  transformation  and  enormous 
growth  of  some  elementary  structure  of  the  gland.6  So  far  as  I  know, 
there  is  nothing  peculiar  in  the  structure  of  the  mammary  cysts  that 

1  JJcber  Gallert-  und  Colloid- Geschwiilste,  1847. 

2  Philosophical  Transactions,  1844,  part  ii. 

3  Uedcr  Fcetalcs  Driisengcwchc  in  Schilddrnscn  Gcschivuhtcn :  Midler's  Archie, 
1856. 

■'  The  disease  is  admirably  illustrated  by  the  specimens  in  the  Museum  of  tile 
College,  and  in  those  of  St.  George's,  Guy's  and  St.  Bartholomew's  Hospitals.  A  well- 
marked  case  in  the  breast,  by  Bnsch,  in  Chirurgischc  Bcohachtungcn,  Berlin,  1854,  Svo., 
p.  85,  showing  much  of  the  growth  as  abnormal  gland-structures,  and  suggesting  that 
the  apparently  intra-cystic  growths  are  projections  from  without. 

*  Such  as  those  in  the  College  Museum.  N»s.  168  to  172,  etc. 

"  The  difference  between  the  solid  contents  of  dilated  ducts,  and  t  hose  of  t  he  proper 
or  autogenous  cysts,  is  stated  by  Mr.  Birkett  in  his  Essay  on  tJic  Diseases  of  ike 
Breast  t 
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may  be  proliferous.  They  are  usually  ovoid  or  spherical,  unless  changed 
by  mutual  compression,  as  in  Pig.  57:.  they  usually  appear  formed  of  thin 
white  fibrous  tissue.,  with  or  without  elastic  fibres  :  they  have  abundant 
bloodvessels  and  are  closely  adherent  to  .the  surrounding  parts  :  their 
walls  are  peculiarly  apt  in  disease  to  become  oedamatons,  succulent,  and 
almost  gelatinous.  They  may  grow  to  an  enormous  size.  A  specimen 
is  in  the  museum  of  St.  George's  Hospital,  in  which  a  cyst  that  would 
contain  more  than  two  pints  of  fluid  has  some  lowly-lobed  growths 
from  one  portion  of  its  inner  surface  ;  one  in  the  College  Museum,  re- 
moved by  Mr.  Liston,  weigh- 
ed twelve  pounds  ;  Dr. 
Warren  relates  a  case  in 
which  he  removed  a  tumour 
of  this  kind  of  thirteen  pounds 
weight,  and  I  lately  removed 
one  of  fourteen  pounds.  The 
cysts  may  contain  any  of  the 
varieties  of  serous  or  bloody 
fluid,  clear  or  turbid,  that  I 
described  in  the  last  lecture. 

Now  from  some  part  of 
the  inner  surface  of  such  a 
cyst,  a  vascular  growth  may 
spring  (Fig.  55);  and,  as  this  ^  55- 

gradually  increases  at  a  rate  beyond  that  of  the  increase  of  the  cyst,  it 
fills  more  and  more  of  the  cavity.  At  length  the  growth  wholly 
excludes  the  fluid  contents  of  the  cyst,  and  its  surfaces  come  in  contact 
with  the  remainder  of  the  cyst  walls  (Figs.  56,  57).  The  growth  may 
now  coalesce,  with  the  walls  of  the  cyst,  and  form  one  solid  tumour, 
enclosed  in  and  connected  with  them  just  as  ordinary  solid  tumours 
are  invested  and  connected  with  their  connective-tissue  capsules.  Or 
growing  yet  further  and  more  rapidly,  the  growth,  hitherto  intra-cystic, 
may  protrude  through  its  cyst  walls  and  the  superjacent  integuments  ; 
protruding  through  them  as  a  hernia  of  the  brain  does  through  the 
skull,  growing  exuberantly  over  the  adjacent  skin  (Fig.  57),  and  like 
such  hernia,  reproduced  when  cut  away. 

Fig.  55.  A  cyst  in  a  mammary  gland,  to  part  of  the  inner  surface  of  which  a 
vascular  growth  is  attached.  Below  it  a  smaller  cyst  is  nearly  filled  with  a  similar 
growth.    Mus.  St.  Bartholomew's:  throe-fourths  of  the  natural  size  (Series  xxxiv 
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The  time  in  which  these  changes  may  be  accomplished  is  extremely 
various.  Usually  the  increase  of  the  intra-cystic  growth  appears  to 
be  painless,  and  it  may  be  very  slow  ;  ten  years  or  more  may  pass, 
with  little  change ;  but  the  increase  is  generally  faster  and  it  often 
shows  an  accelerating  rate  ;  so  that  late  in  the  disease,  the  progress  is 
extremely  quick,  even  quicker  than  that  of  most  cancerous  growths. 

The  characters  of  the  intra-cystic  mammary  growths  are  various, 


Fig.  56. 

not  only  according  to  our  observations  of  them  at  different  periods  of 
their  existence,  but,  apparently,  even  from  their  very  origin.  In  look 
ing  through  a  large  series  of  them  while  they  are  still  in  early  periods 
of  their  development,  we  may  reduce  them  to  these  chief  forms: 
namely,  low,  broad-based,  convex  layers,  like  coarse  granulations; 
spheroidal,  lobed,  and  nodulated  masses,  cauliflower-like,  attached  by 
narrower  bases  (Fig.  55)  ;  masses  or  clusters  of  pedunculated  leaf-like 
processes,  slender,  single  or  variously  branched,  and  interlaced  mall 
possible  forms  (Fig.  56)  ;  masses  of  firmer  and  much  paler  substance, 
appearing  as  if  formed  of  close-packed  lobes,  or  fimbriated  processes, 
or  involuted  layers  (Fig.  57). 

In  apparent  structure,  also,  the  varieties  of  these  growths  arc 
scarcely  less  numerous.  Some  of  them  are  opaque,  yellow,  and  soft, 
yet  elastic,  and  rather  tough,  so  as  to  be  separable  in  lamm*  like  a 
fibrine  clot ;  others  are  more  vascular,  succulent,  and  spongy,  like 
granulations ;  others  are  like  layers  and  masses,  or  heaped-up  layers  of 

FiK  56  A  cyst  in  the  nummary  gland  filled  with,*  vascular  growth  bearing 
cluster  of  pedunculated  processes.    Mus.  Coll.  Surg. :  natural  size. 
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gelatine,  not  firmer  than  size,  or  even  like  vitreous  humour  yielding  a 
tenacious  synovia-like  fluid  :  others  are  firm,  compact,  nearly  pure 
white,  imitating  the  mammary  gland,  but  not  succulent. 

To  these  varieties  of  appearance  we  might  add  yet  more,  due  either 
to  diverse  shades  of  yellow,  pink,  grey,  or  purple ;  or  to  the  various 
clustering  and  incomplete  fulness  of  the  cysts ;  or  to  the  increasing 
firmness  of  the  growths,  and 
their  fusion  with  the  cell- walls  ; 
or  to  the  development  of  new 
barren  or  proliferous  cysts  in 
the  solid  growths  that  now  fill 
cysts  of  a  former  generation ; 
or  to  various  changes  of  decay 
or  disease  ensuing  in  either  the 
cyst-walls  or  their  contents. 

It  would  be  too  tedious  to 
describe  all  these  varieties, 
especially  while  we  do  not  yet 
know  whether,  or  in  what  de- 
gree, these  forms  are  related  to 
one  another,  or  to  any  one  typi- 
cal condition  of  the  intra-cystic 
growths. 

Respecting    their    minute  Fig.  57. 

structure,  we  have  good  guidance  in  the  probability,  which  will  be  sup- 
ported in  the  twenty-eighth  lecture,  that  the  proper  mammary  glandu- 
lar tumours— the  chronic  mammary  tumours  of  Sir  A.  Cooper— have 
their  origin  in  intra-cystic  growths,  transformed  into  solid  tumours  in 
the  manner  just  described.  The  mammary  glandular  tumours  are 
composed  of  minute  structures  closely  imitating  those  of  the  gland 
itself.  They  present  microscopic  lobes,  and  fine  tubules,  lined  or  filled 
with  nuclei  and  nucleated  cells,  like  those  of  secreting  organs ;  these, 
inclosed  within  pellucid  membrane,  form  a  pseudo-glandular  substance, 
such  as,  we  might  suppose,  needs  only  a  main  duct  to  enable  it  to  dis- 
charge the  office  of  a  mammary  gland.  In  the  like  manner  and  degree, 
in  some  specimens  in  which  the  cysts  and  their  contained  growths  are 
still  easily  separable,  we  can  discern  in  the  growths  a  likeness  to  the 
mammary  gland  itself  in  their  minute  structure. 

Fig  57.  Collection  of  cysts  filled  with  glandular  growths  in  and  protruding 
from  the  mammary  gland.    Half  the  natural  size.  protruding 
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These  facts  have  been  observed  especially  by  Mr.  Birkett,1  and 
were  very  well  marked  in  a  case  which  I  was  able  to  examine,  and  of 
which  Fig.  57  represents  a  section.  It  was  a  very  large  protruding 
tumour  of  the  breast,  removed  by  Sir  W.  Lawrence  from  a  lady  fifty- 
five  years  old.  It  had  been  observed  for  thirty  years,  remaining  like  a 
small  knot  for  twenty-six  years,  and  then  slowly  increasing,  till,  at  the 
end  of  five  years,  a  red  fungous  mass  protruded  from  the  breast,  bled 
freely  sometimes,  and  discharged  profusely.  This,  too,  increased 
quickly,  and  was  painful.  The  whole  breast  was  removed,  and  the 
patient  recovered. 

The  tumour  (Fig.  57)  measured  nearly  seven  inches  by  five.  The 
part  which  did  not  protrude  beyond  the  level  of  the  skin  was  imbedded 
in  the  substance  of  the  gland.  It  consisted  of  numerous  lobes  of  vari- 
ous sizes  and  shapes,  and  variously  divided  into  smaller  lobes;  all  being 
evidently  formed  of  distinct  cysts,  closely  packed  and  compressed 
together.  Most  of  these  cysts  were  filled  with  intra-cystic  growths  ; 
yet  in  many  of  them  it  was  easy  to  pass  a  probe  between  their  walls 
and  the  surfaces  of  their  contained  growths,  which  were  fixed  to  only 
one  jpart  of  the  cyst  walls.  In  the  protruding  part,  of  which  the  over- 
hanging outer  border  is  shown  in  the  sketch  (Fig.  57),  the  same 
general  plan  of  structure  could  be  discerned,  but  less  distinctly. 

Among  the  solid  growths  that  filled  the  cysts,  some  showed  clavatc, 
close-packed  lobes;  some  were  nearly  simple;  nearly  all  were  pale, 
white,  greyish  or  yellowish,  and  smooth  and  shining;  a  few  were 
spotted  with  yellow,  from  degeneration  of  their  tissue.  Repeated 
examinations  showed  that  all  these  consisted  essentially  of  a  tissue  imi- 
tating that  of  a  gland,  and  such  as  will  be  described  in  the  twenty- 
eichth  lecture.  The  edges  and  surfaces  of  the  examined  portions  were 
minutely  lobed  or  acinous,  like  terminations  of  gland-tubes.  These 
were  inclosed  by  well-defined,  pellucid  membrane:  and  their  cavifces 
were  full  of  nuclei,  and  nucleated  cells,  like  mammary  gland-cells,  with 
some  granular  matter.  Except  in  that  these  acini  led  to  no  dxstmct 
ducts,  but  seemed  confusedly  heaped  together,  the  imitation  of  gland- 
structures  was  complete. 

Now  the  glandular  nature  of  those  growths  m  the  beetaarked 
cases  of 'proliferous  mammary  oysts,  and  the  probably  constant  relate 
of  fte  mammary  glandular  tumours  to  them,  as  well  m  the  analogy 
of  the  Intra-eysL  thyroid  growths,  may  seem  to  make  ,t  probable  that, 

.  Especially  1.  hi.  Wmf  *  «~~  «  »°  "  "°  ff.  """"" 

Reports,  1855. 


VARIOUS  PROLIFEROUS  CYSTS. 


429 


in  all  cases,  the  growths  within  the  mammary  cysts  are  of  essentially 
the  same  glandnlar  nature,  and  that  their  various  appearances  are  due 
to  their  being  in  rudimental,  or  degenerate,  or  diseased  states.  But  we 
cannot  be  sure  of  this.  In  three  cases,  in  which  I  have  minutely  ex- 
amined soft  intra-cystic  growths,  I  could  not  recognise  a  glandular 
structure.  In  all,  I  found  a  basis-substance,  which  was  pellucid,  soft, 
and  in  one  case  diffluent  ;  it  had  little  or  no  appearance  of  fibrous 
structure,  and  no  distinct  fibres,  but  rather  presented  the  uniformity 
as  well  as  the  consistence  of  soft  gelatine.  In  it,  as  in  a  blastema  or 
protoplasm,  were  embedded  nuclei  and  cells,  which  chiefly  presented 
the  forms  of  developing  connective  tissue,  like  those  in  granulations, 
or  of  inflammatory  lymph  :  or  their  forms  might  be  explained,  I  think, 
by  the  disorderly  conditions  of  their  production  and  development. 
Nearly  similar  and  equally  indecisive  results  appear  from  an  accurate 
observation  of  such  a  growth  by  Dr.  Mettenheimer,1  and  from  two 
cases  related  by  Bruch.2 

Probably  we  may  conclude  that,  in  these  specimens,  the  intra- 
cystic  growths  "were  in  a  rudimental,  or  in  a  morbid  state  ;  that  the 
general  destiny  of  such  growths  is  towards  a  glandular  structure,  but 
in  these  and  the  like  instances  they  fell  short  of  it,  or  swerved  from 
the  right  course.  But  these  are  just  the  cases,  of  which,  as  yet,  the 
interpretation  is  scarcely  possible,  while  we  are  ignorant  of  the  changes 
that  may  ensue  during  development,  degeneration,  and  disease, 

I  have  said  that  the  mammary  and  thyroid  glands  must  be  regarded 
as  important  seats  for  cysts  having  glandular  growths ;  but  they  are 
sometimes  met  with  in  other  parts,  as  in  the  prostate,  and,  I  believe, 
also  in  the  lip.  In  the  Museum  at  St.  George's  Hospital  is  a  tumour 
removed  from  a  man's  upper  lip,  in  which  it  had  been  growing,  with- 
out pain,  for  8£  years.  One-half  of  it  is  a  cyst  that  was  filled  with  a 
thin  flaky  fluid,  and  was  thought  to  be  a  dilated  labial  gland-duct ;  the 
other  half  is  a  solid  tumour,  just  like  a  glandular  tumour  of  the  lip 
which  I  shall  describe  in  a  fixture  lecture.  I  have  also  seen  another 
case  with  nearly  the  same  characters  :  and  the  combination  of  a 
barren  cyst  with  a  proliferous  one,  which  they  seem  to  illustrate, 
is  not  rare  in  the  mammary  gland.  In  the  same  Museum  is  a  cyst, 
with  a  broad  vascular  growth,  like  granulation,  from  its  walls,  which 
was  taken  from  a  girl's  labium  by  Mr.  Cutler.    It  has  a  small  external 

1  Miiller's  Archiv,  1 850,  p.  207. 
2  Die  Diagnose  der  Bosartigen  Geschwiilste,  pp.  185,  191. 
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opening,  suggesting  that  it  may  have  had  its  origin  in  a  cystic  mucous 
or  sebaceous  gland.1  In  the  College  Museum,  No.  167,  is  a  thick- 
walled  cyst,  from  the  cheek  of  an  old  woman,  which  contains  two  large 
lobed,  and  pedunculated  masses,  so  like  some  of  those  found  in  the 
mammary  cysts  that  we  can  hardly  doubt  their  glandular  nature. 

All  these  specimens,  however,  need  more  minute  examination ;  at 
present  they  only  make  it  probable  that  any  cyst  originating  in  or 
near  a  secreting  gland  may  be  the  parent,  or  the  habitation,  of  an 
endogenous  glandular  growth. 

To  this  account  of  glanduliferous  cysts  it  must  be  added,  that  their 
characters  may  be  closely  imitated  by  cysts  formed  in  parts  altogether 
unconnected  with  secreting  glands.  It  is  not,  iudeed,  probable  that 
the  contained  growths  in  such  cysts  are  glandular ;  yet  they  present 
characters  like  the  -softer  growths  that  are  found  in  the  mammary 
cysts. 

I  found  one  of  these  proliferous  cysts  beneath  the  gracilis  and  ad- 
ductor longus  muscles  of  a  woman  twenty- five  years  old.  It  was  a 
large  spheroidal  mass,  which  felt  as  if  held  down  tightly  on  the  front 
of  the  pelvis,  and  had  pushed  the  femoral  vessels  a  little  outwards.  It 
lay  too  deep  to  form  a  clear  diagnosis  of  its  nature  ;  it  was  assigned  to 
no  distinct  cause  ;  it  had  been  noticed  for  only  seven  months,  but 
when  first  seen  was  '  as  large  as  a  tea-cup.'  I  removed  it  without 
much  difficulty ;  for  it  was>ot  closely  adherent  to  the  parts,  except 
to  a  smaU  portion  of  the  front  of  the  pubes,  where  it  rested  on  the 
adductor  brevis.  The  patient  has  since  remained  well  for  more  than 
seven  years. 

The  tumour  was  spheroidal,  about  four  inches  in  diameter,  and  con- 
sisted chiefly  of  cysts,  from  two  of  whioh  six  or  eight  ounces  of  turbid 
serous  fluid  escaped  when  they  were  cut  across.  One  of  these  cysts 
was  thickly  lined  with  pale,  brownish,  fibrinous  substance,  like  that 
which  one  finds  in  old  hasmatoceles ;  and  this  appeared  as  fibrine  on 
minute  examination.  Another  was  nearly  filled  with  a  ruddy  mass,  in 
most  parts  soft  and  succulent,  like  blood-stained  gelatine.  Much  of 
this  mass  was  also  like  fibrine-clot,  with  abundant  corpuscles  ;  but  the 

»  See  also  an  account  of  a  specimen  in  the  same  Museum,  by  Mr.  Hawkins: 
nr  r   frZil  xxi  n  051 '  and  Proc,  of  Pathol.  Soc.  ii.  p.  340.    I  suppose  there  is 

Medical  (jaSltlC,  XXI.  p.  JOL  ,  "ft<**'»^  „„„rlv1r>mnti  rlr>.<pril>«>d 

some  relation  between  these  and  the  subcutaneous  warts  and 

hy  Hauck  and  Kramer  ;  but  I  have  not  seen  what  they  refer  to.  (See  few*, 
HautkranJcJieiten,  p.  225 ) 
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layers  of  it  next  the  cyst- walls  were  firmer  than  the  centraL  part3,  and 
contained  all  the  forms  that  one  finds  in  common  granulations  develop- 
ing into  connective  tissue.  The  microscopic  likeness  to  granulations 
was,  in  these  parts,  exact.  The  rest  of  the  tumour,  including  some 
large  portions  between  the  cysts,  consisted  of  connective  tissue  more 
or  less  perfectly  developed.1 

A  similar  tumour  was  removed  by  Sir  W.  Lawrence  from  the 
exactly  corresponding  part  of  a  woman  fifty  years  old,  in  whom  it  had 
grown  slowly,  and  without  pain,  for  nine  or  ten  years.  It  gave  the 
sensation  of  a  firm  fatty  tumour,  as  large  as  an  egg,  but  when  removed 
was  found  to  be  a  bilocular  cyst.  Each  cavity  contained,  together  with 
serous  fluid,  a  soft,  reddish,  gelatinous-looking  mass,  like  a  polypus 
in  one,  and  solid  and  folded  in  the  other.  The  cyst- walls  were  tough, 
pure  white,  formed  of  connective  tissue,  and  polished  on  their  inner 
surface.  The  intra-cystic  growths  consisted  of  a  structureless,  or  dimly 
granular,  or  fibrillating  blastema,  with  abundant  oily  molecules,  granule- 
cells,  and  corpuscles,  like  nuclei,  imbedded  in  it. 

And  to  these  two  instances,  since  the  disease  seems  very  rare,  I 
may  add  a  third.  A  girl,  twenty-three  years  old,  under  the  care  of  Sir 
W.  Lawrence,  had  a  pyriform  pendulous  tumour  in  her  neck,  about  2k 
inches  long.  Its  surface  was  ulcerated,  livid,  and  painful,  and  bled 
occasionally.  Its  history  was  doubtful ;  but  it  had  existed  for  at  least 
a  year.  On  removal,  it  appeared  to  have  grown  in  the  subcutaneous 
tissue,  and  to  be  composed  of  a  collection  of  cysts  closely  and  irregularly 
packed,  and,  for  the  most  part,  filled  with  lobed,  soft,  cauliflower-like 
growths  from  parts  of  their  walls.  It  closely  resembled,  in  its  general 
aspect,  the  collections  of  proliferous  cysts,  with  soft  intra-cystic  growths 
in  the  mammary  gland.  In  microscopic  structure  the  intra-cystic 
growths  appeared  composed  entirely  of  corpuscles,  like  those  of  lymph 
or  granulations ;  but  my  record  of  the  examination,  made  several  years 
ago,  is  too  incomplete  for  a  clear  account  of  them. 

I  believe  that  all  the  cysts  that  I  spoke  of,  before  these  that  contain 
vascular  growths,  maybe  regarded  as  completely  void  of  the  characters 
of  malignant  disease ;  at  least  I  have  met  with  no  evidence  contrary 
to  this  statement,  except  in  certain  cases  of  proliferous  ovarian  cysts,  to 
which  I  shall  presently  refer.  And,  in  general,  the  reputation  of  inno- 
cencyis  deserved  by  the  glanduliferous  cysts  also.  Yet  there  are  many 
cases  which  show  that  such  tumours  may  have  any  exceeding  tendency 


1  Tho  tumour  is  in  tho  Musoum  of  St.  Bartholomew's  Hospital. 
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to  recur  after  removal ;  and  when  a  mnmmary  proliferous  cystic  tumour 
has  soft  and  succulent,  or  gelatine-like  growths,  or  cyst-walls,  it  may 
bo  always  expected  to  prove  recurrent  (see  Lecture  xxix.). 

A  healthy  robust  woman,  thirty-seven  years  old,  was  under  Sir  W. 
Lawrence's  care  with  a  very  large  protruding  tumour  in  her  right  breast. 
This  had  been  slowly  increasing  for  ten  years,  but,  till  lately,  had  given 
little  uneasiness,  except  by  its  bulk,  and  had  not  hindered  her  nursing. 
The  greater  part  of  the  breast  and  the  tumour  were  removed  in  1844. 
It  weighed  7^  pounds,  and  was  a  well-marked  example  of  that  form  of 
'  sero-cystic  sarcoma,'  in  which  the  cyst-walls,  as  if  altered  by  inflam- 
mation, or  imperfectly  formed,  are  soft,  succulent,  and  glistening,  with 
solid  growths  of  similar  substance,  lobed  and  fissured.  Many  cysts  in 
it  still  contained  serous  fluid.  Its  appearance  when  recent,  and  even 
now  as  preserved,1  leaves  no  room  for  doubt  as  to  its  nature. 

The  patient  remained  well  for  fifteen  months  ;  then  a  tumour  be- 
gan to  grow  under  the  scar,  and  quickly  increased.  After  nine  months' 
o-rowth.  Sir  W.  Lawrence  removed  this  also,  with  all  the  surrounding 
tissues.  It  was  a  pale,  pinkish,  and  yellowish  mass,  like  soft  size  or 
jelly.  It  was  lobed  and  folded,  and  included  some  irregular  spaces, 
containing  a  fluid  like  mucus,  or  half-melted  jelly.  It  was  like  the 
solid  parts  of  the  tumour  last  removed,  and  consisted  of  a  pellucid 
dimly  fibrillated  blastema  or  basis- substance,  in  which  were  imbedded 
nuclei  and  abundant  granule- cells,  of  various  forms.  The  sketches  and 
account  of  these,  which  I  drew  at  the  time,  make  me  still  sure  that  they 
had  none  of  the  characters  of  cancer-cells,  but  were  like  nuclei  of 
ordinary  form,  or  elongated,  many  of  which  were  changed  by  fatty  or 
granular  degeneration. 

After  this  second  operation,  the  patient  remained  well  for  seven 
months,  and  fully  regained  her  stout  robust  appearance.  But  now  a 
third  tumour  appeared  ;  a  fourth  soon  after  ;  and  both  grew  rapidly, 
till  after  two  months,  Sir  W.  Lawrence  removed  them,  and  all  the 
parts  bounding  them.  They  were,  in  every  respect,  exactly  like  those 
removed  in  the  last  operation,  and  near  them  lay  another  not  discerned 
before  the  removal.  Erysipelas  following  this  operation  proved  fatal, 
and  no  post-mortem  examination  could  be  obtained. 

Now  in  the  first  of  these  operations  some  portion  of  the  mammary 
.land  was  left.  It  is  possible  that  some  cysts  already  existed  m  tlus 
Portion,  and  were  subsequently  developed  into  the  second  tumour, 


1  in  i In-  Museum 


of  St.  R.artholonWs,  Sorios  xxxiv.  Nos.  19  and  20. 
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which,  therefore,  might  not  deserve  to  be  called  a  recurring  tumour, 
although,  indeed,  it  appeared  under  the  scar  of  the  former  operation, 
and  not  in  the  place  where  gland- substance  was  left.  But,  after  the 
second  operation,  there  is  little  probability  that  any  gland  remained  ; 
and  we  may,  with  as  little  doubt,  regard  the  third  tumour  as  an. in- 
stance of  recurrence  or  repetition;  i.e.  of  reappearance  of  the  disease  in 
an  entirely  new  growth. 

Sir  B.  C.  Brodie1  has  related  two  cases  of  single  recurrence  of 
tumours  very  closely  resembling  that  just  now  described  ;  and  the  lia- 
bility to  recurrence  which  Sir  W.  Lawrence's  case  presented  is  sur- 
passed by  one  recorded  by  M.  Lesauvages,2  whose  description  of  the 
tumours  he  removed  accords  so  closely  with  what  was  observed  in  the 
foregoing  case,  and  in  three  similar  cases  which  have  been  under  my 
care,  that  I  can  have  very  little  doubt  they  were  of  the  same  nature. 
The  patient  was  sixty-three  years  old.  The  first  tumour  of  the  breast, 
which  was  of  great  size,  was  removed  in  February  1832  ;  a  second  ap- 
peared, and  was  removed  before  the  healing  of  the  first  wound ;  a 
third  in  May  ;  a  fourth  in  September  of  the  same  year ;  a  fifth  sprang 
up,  and  was  removed  in  February  1833  ;  a  sixth  in  May  ;  in  a  seventh 
operation,  in  June  of  the  same  year,  three  tumours  were  removed  ;  but 
from  the  same  spot  two  more  arose,  and  these  grew  rapidly,  and  the 
patient  died. 

Now  if,  as  I  believe,  all  these  cases,  and  others  that  I  have  seen, 
were  examples  of  the  proliferous  cystic  disease  of  the  breast,  they  prove 
such  an  inveterate  tendency  to  recurrence  in  this  disease,  as  is  scarcely 
surpassed  by  any  even  of  the  well-marked  malignant  tumours.  Unfor- 
tunately, no  examination  of  any  of  the  cases  was  made  after  death  ; 
so  that  it  is  not  possible  to  say  whether  the  more  characteristic  features 
of  malignant  disease  existed,  such  as  the  concurrence  of  similar  disease 
in  internal  organs.  The  same  defect  does  not  exist  in  a  most  remark- 
able case  related  by  Dr.  Cooke.3  The  patient  was  about  forty  years 
old  when,  in  April  1847,  six  ounces  of  a  glairy  brown  fluid  were  drawn 
from  a  cyst  in  her  breast,  which  formed  part  of  a  large  tumour  that  had 
been  growing  for  seven  months,  and  felt  in  some  parts  firm,  in  others 
soft  and  fluctuating.  Occasional  tappings  were  subsequently  employed 
but  after  five  or  six  weeks  the  integuments  inflamed  and  sloughed  over 
the  cyst,  and  a  profuse  discharge  of  similar   glary  fluid  ensued. 

1  Lectures  on  Pathology  and  Surgery,  p.  145. 

1  Archives  den,,  ale  Medccine,  Fevriur  1844,  p.  186. 

3  Medical  Times  and  Gazette,  August  7,  1852i 
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'  Fungoid  masses  '  soon  protruded,  and  in  July  1847  Dr.  Cooke  removed 
the  whole  disease.    It  weighed  3^  pounds,  and  consisted  of  fungoid 
masses  of  various  degrees  of  firmness,  with  a  central  cavity  lined  by  a 
vascular  membrane.    In  December  of  the  same  year  a  small  enlarge- 
ment on  the  scar  was  removed.    In  March  and  in  October  of  the  next 
year  (1848)  renewed  growths  were  again  removed.     In  1849  the  dis- 
ease again  returned,  and  was  extirpated  in  J une  1850.    This  was  '  a 
miniature  representation  of  the  tumour  removed  at  first ; '  and  it  was 
examined  by  Mr.  Birkett,  who  reported  of  it,  that,  '  in  a  stroma  of 
fibrous  tissue  cysts  appeared,  containing  a  yellow  tenacious  fluid.    The  • 
follicular  terminations  of  ducts  of  glands  and  nucleated  corpuscles  were 
very  distinctly  seen  in  the  fibrous  tissue  ;  within  these  follicles  were 
clearly  seen  the  elements  of  the  epithelium  of  glands.'    The  patient  re- 
covered rapidly  from  this  last  operation,  and  no  recurrence  of  the  dis- 
ease in  the  breast  again  ensued ;  but  in  June  1851  she  began  to  suffer 
with  what  proved  to  be  cancer  of  the  peritoneum,  liver,  pleura,  pelvic 
organs,  and  lumbar  and  thoracic  lymphatic  glands.    When  she  died,  in 
November  1851,  abundant  cancerous  disease  was  found  in  all  these  parts  ; 
but  the  seat  of  former  disease  in  the  breast  was  healthy,  and,  as  Mr. 
Birkett  especially  remarks,  all  the  lymphatic  glands  connected  with 
the  breast  were,  as  they  always  had  been,  unaffected,  while  all  those 
connected  with  the  cancerous  parts  in  the  pelvis  and  elsewhere  were 

the  seats  of  cancer. 

The  fact  last  mentioned  makes  it  improbable  that  the  cancerous 
disease  with  which  this  patient  died  was  continuous  with,  or  a  part  of, 
the  disease  which  had  been  manifested  in  the  breast.  Rather,  we  may 
believe  that  the  two  affections  were  essentially  distinct,  and  that  the 
first  was,  like  the  others  I  have  related,  an  example  of  recurring  pro- 
liferous cystic  disease.  . 

It  may  be  inserted  here,  that  the  mode  of  growth  observed  m 
the  glandular  proliferous  cysts  may  be  imitated  by  genuine  cancerous 

ell  SGcLSGS 

Cancerous  growths  may  be  found  in  cysts  under  at  least  two  condi- 
tions ;  namely,  in  cysts  that  of  themselves  appear  innocent,  and  m 
cvsts  produced  within  cancers. 

Of  the  former  mode  of  growth  we  have  the  examples  m  ovanan 
cysts,  to  which  I  just  referred  ;  and  herein  are  perhaps  the  only  un- 
exceptionable instances  of  the  transformation  of  an  mnocent  into  a 

niali»-nant  tumour. 

The  second  mode  of  production  of  intra-cystic  cancers  is  best 
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shown  in  some  examples  of  medullary  tumours  of  the  testicle.  In 
these1  we  may  see  a  repetition,  so  far  as  the  plan  is  concerned,  of  the 
intra-cystic  production  of  thyroid  gland  substance.  The  great  mass  of 
the  medullary  disease  includes  smaller  masses,  in  capsuled  with  connec- 
tive tissue,  and  commonly  presenting  a  lobed  and  laminated  form,  at 
once  reminding  us  of  the  intra-cystic  glandular  growths,  and  justifying 
the  application  to  them  of  the  principles  of  Dr.  Hodgldn's  theory  of  the 
growth  of  cancers. 

In  these  medullary  testicles  the  intra-cystic  medullary  growths 
have  usually  filled  the  cysts  and  coalesced  with  their  walls.  In 
rare  cases  one  can  discern  how  the  growths  spring  up  as  spheroidal, 
or  as  pedunculated,  branching,  and  grouped  processes  from  the 
interior  of  the  cysts.  This  condition  was  peculiarly  well  shown  in  a 
case  of  cancer  of  the  clitoris,  in  which  the  whole  of  that  organ  was 
occupied  or  concealed  by  a  cancerous  mass  inclosing  several  distinctly 
walled  cysts,  which  were  half  filled  with  small,  soft,  and  lobed  cancer- 
ous intra-cystic  growths. 


2.  I  proceed  to  the  consideration  of  the  cutaneous  proliferous 
cysts  ;  i.e.  of  cysts  within  which,  in  the  typical  examples,  a  tissue 
grows,  having  more  or  less  the  structure  and  the  productive  properties 
of  the  skin. 

Instances  of  these  in  a  perfect  or  typical  state  are  rare.  In  the 
large  majority  of  cases  the  cutaneous  structure,  if  it  were  ever  present, 
has  degenerated  or  disappeared  ;  and  we  recognise  the  relations  and 
import  of  the  cysts  only  through  their  containing  epidermal  and  seba- 
ceous materials,  of  which  the  natural  production  is  a  peculiar  attribute 
of  the  tissues  of  the  skin. 

Among  the  parts  in  which  these  skin-bearing  cysts  may  be  found 
are  some  that  have  no  natural  connection  with  the  skin. 

(1.)  They  are  frequent  in  the  ovaries  ;  one  or  more  Graafian  vesicles 
enlarge  and  grow,  and  then  produce  in  their  interior  a  growth  of  skin, 
with  its  layer  of  cutis,  subcutaneous  fat,  epidermis,  and  all  the  minute 
appended  organs  of  the  proper  hairy  integument  of  the  body.  The 
general  likeness  of  the  interior  of  these  cysts  to  ordinary  skin  had  been 
often  noticed ;  but  the  first  minute  demonstration  of  it  was  by  Kohl- 
rausch,2  whose  observations  have  been  fully  confirmed  by  others  as  well 

1  As  in  Mutt  Coll.  Surg.  No.  2306. 

«  Mfilhrt  Arohiv,  1843,  p.  365.  A  careful  description  of  .bo  .structure  of  these 
Bkm-beonng  cysts  in  the  ovary,  by  Dr.  Steinlein,  may  be  found  in  the  Ztitsch.f.  Bat. 
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as  by  myself.  Among  the  specimens  in  the  College  Museum,  one  (No. 
1G4  a)  presents  all  the  textures  of  a  hairy  piece  of  skin  growing  on 
the  interior  of  one  of  the  cavities  of  a  large  multilocular  ovarian  cyst. 
Of  the  other  divisions  of  the  same  cyst,  some  contained  fatty  matter 
and  loose  hair ;  others,  various  fluids ;  others,  secondary  and  tertiary 
cysts.  Another  specimen  in  the  College  Museum  (No.  2624)  shows 
very  well  the  origin  of  these  skin-bearing  cysts.  It  is  an  ovary,  with 
a  cyst,  the  small  size  of  which,  as  well  as  the  structure  of  its  walls,  and 
the  mode  in  which  they  are  connected  with  the  surrounding  substance 
of  the  ovary,  leave  no  doubt  that  it  is  a  simply  enlarged  Graafian  ves- 
icle. Yet  it  contains  some  hairs,  and  a  small  mass  of  fat,  resembling 
the  subcutaneous  fat,  with  its  tough  connective-tissue  partitions. 

(2.)  Cutaneous  proliferous  cysts  may  form  in  the  subcutaneous  tis- 
sue. Tbey  are,  indeed,  rare  in  this  tissue  in  man,  except  in  cases  of 
congenital  growths.  In  the  little  cysts  about  the  brow,  or  in  or  near 
the  orbit,  the  inner  surface  is  often  perfectly  cutaneous ;  and  Lebert 1 
has  detected  in  such  cysts  all  the  minute  structures  and  organs  of  the 
skin.2  Most  of  these  cysts  are  first  observed  at  or  soon  after  birth. 
Some  similar  specimens  of  cysts  lined  with  skin  are  in  the  Museum  of  the 
College.3  Tbese  were  taken  from  the  subcutaneous  tissue  of  a  cow  and 
of  an  ox  :  and,  in  some  of  them,  the  inner  surface  of  the  cyst  could 
hardly  be  distinguished  from  the  outer  hairy  integument  of  the  animal.'1 

(3.)  Besides  these,  the  common  seats  of  cutaneous  cysts,  perhaps  any 
part  or  organ  may,  in  rare  instances,  present  them  ;  for  the  records  of 
surgery  and  pathology  furnish  abundant  instances  of  aberrant  cysts 
containing  hair  and  fatty  matter,  such  as  we  must  class  with  these  in 
which  the  cutaneous  structure  and  products  are  more  perfect.  The 
most  singular  and  frequent  of  these  rarer  examples  are  in  the  testicle,5 

Med.,  ix.  p.  146.  Dr.  C.  G.  Eltchie  has  also  described  a  case  iu  his  Contributions  to 
Ovarian  Physiology  and  Pathology  ;  London,  1865. 

»  Abhandlungen,  p,  90,  et.  sea.  The  structure  is  well  shown  in  No.  158  in  the 
College  Museum. 

*  Mr  H.  Walton,  in  his '  Remarks  on  Tarsal  Tumours  '{Mei.-Ghvr.  Trans,  xxxvu. 
p  7  1854)  suggests  that  the  name  of  Meibomian  cysts  should  be  given  bo  the  so-called 
tarsal  tumours.  He  considers  them  to  be  dilated  and  grown  Meibomian  glands,  wil  h 
cuticular,  or  sebaceous,  or  degenerate,  or  puriform  contents,  and  sometimes  with 
vascularised  and  perhaps  glandular  intra-cystic  growths. 

3  Nos.  161,  163,  etc.  .  . 

*  In  Mus  St.  Bar.  (Series  xxv.  62)  is  a  specimen  of  a  cutaneous  cyst,  containing 
hair,  obtained  from  the  scalp.    See  Med.  Times  and  Gat  Dec  16  1858. 

*  See  Prof.  Goodsir,  in  Northern  Journal  of  Medicine,  June,  I845j  and  Anatomical 
Memoirs,  ii.  p.  506. 
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the  lung,1  the  kidney,2  the  bladder,3  and  under  the  tongue,4  and  with- 
in the  skull  or  brain.  Those  in  the  brain  are  of  chief  interest.  I  found 
one 5  many  years  ago  in  an  elderly  man.  "While  he  was  in  St.  Bar- 
tholomew's Hospital  with  an  ulcerated  leg,  he  suddenly  died  ;  and  the 
only  probable  cause  of  death  appeared  to  be  a  mass  of  granular  fatty 
matter  mixed  with  short  stiff  hairs,  which  lay  in  the  tissue  of  the  pia 
mater  under  the  cerebellum. 

A  yet  more  remarkable  cyst  from  a  child  two  and  a  half  years  old, 
in  whom  it  appeared  to  have  been  congenital,  is  in  the  Museum  of  Sb. 
George's  Hospital,  in  Mr.  Caesar  Hawkins'  collection.  It  was  situated 
within  the  layers  of  the  dura  mater,  close  to  the  junction  of  the  superior 
longitudinal  sinus  with  the  torcular  Herophili.  Its  contents  were 
pearly,  and  consisted  of  epithelial  cells,  in  the  midst  of  which  a  lock  of 
hair,  curled  up  and  about  one  inch  in  length,  was  found.  A  foramen  in 
the  supra-spinous  part  of  the  occipital  bone  opened  into  a  depression  on 
the  inner  surface  of  the  bone  in  which  the  cyst  was  lodged.  This  case 
has  been  fully  described  by  Dr.  John  W.  Ogle.6 

A  case  of  a  closely  similar  character,  met  with  in  a  child  set. 
twenty-three  months,  but  in  which  there  was  no  defect  in  the  ossifica- 
tion of  the  occipital  bone,  has  been  described  by  Professor  Turner.7 

(4.)  It  is  perhaps  only  during  the  vigour  of  the  formative  forces  in 
the  foetal  or  earliest  extra-uterine  periods  of  life,  that  cysts  thus  highly 
organised  and  productive  are  ever  formed.  In  later  life  imperfect  imi- 
tations occur,  which  may  be  classed  with  the  proliferous  cysts,  and  are 
named  sebaceous,  epidermal,  or  cuticular  cysts — the  proper  atheroma  of 
Virchow  and  other  German  pathologists— or  a  wen  as  each  cyst  is  popu- 
larly termed.  We  cannot  tell,  in  any  advanced  case  of  such  a  cyst, 
whether  the  more  complicated  structures  of  the  skin  ever  existed ;  if 
they  did,  they  have  degenerated  before  the  cyst  became  of  distinct  size ; 
yet  the  retained  likeness  is  sometimes  shown  in  the  fact  that,  when 
such  cysts  are  laid  open  to  the  air,  they  do  not  granulate,  but  assume 

1  Kolliker,  in  the  Zeitschriftfw-  wissensch.  Zoologic,  ii.  p.  281.  Cloetta  in  Virchow's 
Archiv,  xx.  p.  42,  1860. 

2  Mus.  Coll.  Surg.  1904. 

3  Mus.  Coll.  Surg.  2626. 

4  Schuh,  Pseudoplasmm,  p.  154;  and  Mus.  St.  Bartholomew's,  Series  xxxv.  No  25 
-Uutchinson,  Med.  Times  and  Gas.,  Dec.  31,  1853.  '  ' 

4  Mus.  St.  Bartholomew's,  Series  vi.  66. 

*  Tran.,.  Path.  Soc.  vi.  p.  12  ;  and  British  and  Foreign  Med.  Chir.  Rev  1865 

Edinl  B'""wlomcw,s  IIosPital  RV°rt°>  P-  G2,  I860.  The  preparation  is  No.  2549  a 
Minhurgh  University  Anatomical  Musoum.  ™.  zoaj  a, 
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for  their  internal  surfaces  the  characters  of  the  adjacent  and  now  con- 
tinuous skin.1 

Of  these  sebaceous  or  epidermal  cysts,  it  is  interesting  to  notice  the 
frequent  hereditary  origin.  Pei'haps,  in  the  majority  of  cases,  the 
bearers  of  these  have  known  one  or  more  members  of  their  family 
similarly  endowed.  They  are  certainly  more  commonly  hereditary 
than  are  any  forms  of  cancer. 

I  have  already  referred  to  the  double  mode  of  origin  of  the  epider- 
mal cysts.  Sir  Astley  Cooper  first  observed  that  some  among  them 
could  be  emptied  by  pressing  their  contents  through  a  small  aperture  in 
the  cutis  over  them,  and  hence  concluded  that  they  are  all  examples  of 
hair-follicles  distended  with  their  secretions,  and  overgrown.  This  is 
probably  true  of  the  cysts  on  the  face,  trunk  and  limbs,  in  a  great 
majority  of  which  the  external  aperture  may  be  found,  but  in  those  on 
the  scalp  such  an  aperture  is  rarely  if  ever  seen,  and  the  greater  part 
are  closed  on  all  sides  alike,  and  are  apparently  new  formations.2  I 
suspect  that  those  cases  are  equally  or  more  rare,  of  which  Lebert  and 
Bruns  have  described  instances,3  characterised  by  the  existence  of  a 
slender  cord,  traceable  from  the  cyst  to  the  skin,  and  formed  of  the 
obliterated  duct  of  the  enlarged  and  obstructed  hair-follicles. 

The  characters  of  these  epidermal  cysts  may  be  extremely  various, 
in  regard  not  only  to  their  walls,  but  to  their  contents.  Their  walls 
may  be  thin,  pliant,  and  with  delicate  connective  tissue  ;  or  laminated, 
thick,  and  hard,  with  tough  fibrous  tissue  ;  or  they  may  be  calcified ; 
and  I  believe  a  general  rule  may  be  connected  with  the  differences  in 

1  See  Home,  Hunter's  Works,  iii.  p.  635 ;  and  a  remarkable  case  by  Mr.  Green,  in 
the  Medical  Gazette,  ii.  p.  346. 

2  Mr  South  especially  notices  this  in  his  edition  of  Chelius's  Surgery,  n.  p.  698. 
See  also  Walther,  in  VogeVs  Pathol.  Anat.  p.  224.  Professor  Porta,  in  an  essay  devoted 
to  the  consideration  of  follicular  sebaceous  tumours  (Dei  Ikmori  Follwulan  Scbacei, 
Milano  1856),  supplies  some  statistical  information  respecting  the  frequency  of 
occurrence  of  the  different  kinds  of  cysts.  He  has  met  with  384  specimens ;  23  patients, 
having  from  2  to  20  cysts  each,  supplied  72  of  the  specimens.  Of  the  384  cysts,  270 
were  on  the  head  and  face,  114  on  other  parts  of  the  body,  257  were  subcutaneous; 
127  (including  37  encysted  hydroceles)  were  deep  seated,  41  were  congenital,  the  others 
originated  at  various  times  of  life,  and  had  various  progress.  Of  the  384  cases.  238 
were  examples  of  cutaneous  cysts  of  new  formation,  78  (including  those  of  encysted 
hydroceles)  were  cases  of  hygroma,  15  were  hamiatoid  or  sanguineous  cysts,  9  calcareous 
cysts  4  eel  iuococcus  cysts,  14  suppurated  cysts,  and  26  were  such  sebaceous  follicular 
cvs  ^vs  he  has  made  tL  chief  subject  of  his  essay.    Of  these  last  named  he  desenbes 

C  o  a  kind  of  cutaneous  tumour  of  the  face,  composed  chiefly  of  numerous  ha.r- 
Sllicles,  or  sebaceous  glands,  arranged  in  groups  and  all  moderately  enlarged  (see  Ins 
PL.  iii.) 

"  Virchow's  Archiv,  viii.  H.  ii.  p.  222. 
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these,  as  in  other  cysts,  namely,  that  the  thin-walled  arc  the  most  pro- 
ductive, grow  most  rapidly,  and  are  the  seats  of  moat  active  change. 
Wernher°has  described1  in  many  of  these  cysts  an  inner  wall,  imbedded 
in  the  substance  of  which,  especially  when  thick  and  nodular,  are  collec- 
tions of  laminated  epidermal  capsules,  and  in  some  instances  all  the 
other  usual  contents  of  epidermal  cysts.    In  the  later  stages  of  the 
growth  the  capsules  may  become  enclosed  in  thin  cysts,  which  may 
afterwards  split,  and  gradually  discharge  their  contents  into  the  main 
cyst-cavity,  in  which  case  they  are  found  as  heaps  of  epidermal  struc- 
ture set  on  the  surface  of  the  outermost  layer  of  the  epidermal  contents 
of  the  main  cyst.    When  thus  emptied,  the  inner  surface  of  the  inner 
layer  of  the  cyst-wall  has  cavities  or  reticulated  depressions,  corres- 
ponding to  the  emptied-out  collections  of  epidermal  structures.  It 
may  be,  however,  a  question  whether  the  interpretations  put  by  Wern- 
her  on  these  collections  of  epidermal  structures  within  the  innermost 
layer  of  the  cyst-wall — viz.  that  they  are  first  formed,  and  subsequently 
encysted — is  the  correct  one.    It  is  more  probable  that  they  are  abor- 
tive or  imperfect  follicular  structures,  representing  the  completely- 
formed  follicles,  glands,  etc.,  of  the  best  and  most  perfect  cutaneous 
cysts. 

Among  the  contents  of  these  cysts  we  may  observe  extreme  varie- 
ties.   The  chief  alone  need  be  referred  to. 

And  1st,  we  find  successive  productions  of  epidermis,  formed  in 
layers  on  the  inner  wall  of  the  cyst,  and  thence  successively  shed,  and 
pushed  inwards  towards  its  centre.  A  section  of  such  cysts  (which 
were  particularly  described  by  Sir  Everard  Home  from  the  Hunterian 
specimens)  presents  layers  of  white  soft  epidermis,  like  macerated 
epidermis  of  the  heel  or  palm.  The  external  layers  are  commonly 
quite  regular,  white,  and  flaky ;  but  the  internal  are  more  disorderly, 
as  if  degenerate,  broken-up,  or  liquefied,  and  mingled  with  less  organ- 
ised productions. 

2ndly.  A  peculiar  appearance  is  given  to  contents  like  these,  where, 
among  the  layers  of  epidermal  scales,  abundant  crystals  of  cholestea- 
rine  are  mingled.  They  hence  derive  an  appearance  like  that  of  the 
masses  to  which  Muller*  has  given  the  name  of  Cholesteatoma,  or  lami- 
nated fatty  tumour, ;  and,  indeed,  the  few  well-marked  examples  of  this 
disease  which  I  have  been  able  to  examine,  as  well  as  Midler's  own 
account,  make  me  think  that  what  he  named  cholesteatoma  is  only  a 


1  Virchow'.s  Archiv,  viii.  p.  221. 


2  On  Cancer,  p.  155. 
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combination  of  layers  of  epidermal  scales  with  crystals  or  choles- 
tearine.1 

The  appearance  produced  by  such  a  combination  is  quite  peculiar. 
It  forms  nodular  masses  of  soft  and  brittle  substance,  like  wax  or 
spermaceti,  the  surfaces  of  which  are  bright  and  glistening,  like  mother- 
of-pearl,  whence  Virchow  has  called  it  '  pearly  tumour ;'  while  their 
sections  are  finely  laminated.  It  is  a  rare  disease ;  the  most  frequent 
seats  of  well-marked  specimens  appearing  to  be  in  ovarian  cysts,  and 
sometimes  in  cystic  tumours  in  the  testicle,2  or  in  the  scalp.3  The 
characters  are  well  shown  in  the  contents  of  a  small  ovarian  cyst  in 
St.  Bartholomew's  Hospital.  Striking  examples  are  figured  by  Cru- 
veilhier;4  but  the  want  of  microscopic  examination  leaves  their  consti- 
tution uncertain. 

Srdly.  In  the  opposite  extreme  to  these  cysts,  in  which  the  cuticular 
product  is  most  perfect,  we  find  an  innumerable  variety  of  contents, 
of  buff,  and  ochre-yellow,  and  brownish  materials,  that  seem  to  consist 
mainly  of  degenerate  cuticle  mingled  with  sebaceous  secretions.  The 
microscope  finds  in  them  a  confused  mass  of  withered  scales,  granular 
fatty  matter,  clustered  and  floating  free,  cholestearine-crystals,  and 
earthy  matter  in  free  molecules,  or  enclosed  within  the  cells  or  scales. 
And  all  these  may  be  floating  in  a  turbid  liquid,  or  retained  in  some 
soft  tenacious  mass,  or  clustered  in  hard  nodular  and  pointed  masses, 
projecting  like  stalactites  from  the  old  cyst-walls  ;5  and  sometimes  the 
fatty  contents  may  have  such  a  honey -like  consistency  as  to  deserve 
the  name  of  meliceris. 

One  more  phase  of  this  disease  deserves  especial  notice — that  in 
which  the  cyst  ulcerates,  and  its  contents  protrude.  An  inflammation 
in  or  about  the  sac  often  appears  the  inducement  to  this  change ;  and 
sometimes  the  inflammation  itself  can  be  traced  to  nothing  but  dis- 
turbance of  the  general  health.  The  probability  that  it  may  thus  arise 
makes  the  caution  very  valuable  which  Dr.  Humphrey6  gives  concern- 
ing the  removal  of  all  tumours.  'It  is  always  well'  (he  says)  'to  bear  in 

1  See  also  an  acctrant  of  such  a  case  by  Mr.  "W.  Adams,  in  Proc.  of  Pal hoi.  Soc. 
1850-1.  Other  writers  since  Miiller  have  applied  the  name  of  cholesteatoma  moro 
vaguoly. 

2  Virchow's  Archiv,  viii.  p.  371. 

3  Volkmann,  in  Virchow's  Archiv,  xiii.  p.  46,  1858. 
*  Anatomic  Pathol.,  ii.  p.  6. 

5  College  Museum,  157  A  and  2207-  A  most  remarkable  specimen  is  in  the 
Museum  of  Guy's  Hospital,  which  was  removed  from  an  old  man's  thigh. 

°  'Lectures  on  Surgery,'  p.  135;  from  the  Provincial  Medical  and  Statical 
Journal. 
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mind  that  persons  are  most  likely  to  consult  ns  respecting  these,  or 
other  growths  of  the  like  kind,  when  they  are  out  of  health,  and  conse- 
quently unfit  to  bear  an  operation  ;  they  do  so  because  the  tumour  is 
then  most  productive  of  pain  and  annoyance.' 

A  distressing  instance  of  the  truth  of  this  occurred  to  myself  seve- 
ral years  ago.  A  strong  but  very  intemperate  man  came  to  me  as  an 
out-patient,  with  an  ulcerated  sebaceous  cyst,  about  three-quarters  of 
an  inch  in  diameter,  just  below  and  to  the  right  of  the  umbilicus.  He 
had  observed  a  tumour  here  for  sixteen  years ;  but  he  had  scarcely 
thought  of  it  till,  five  weeks  before  I  saw  him,  it  had  grown  quickly, 
and  in  the  last  fortnight  had  ulcerated.  I  saw  no  reason  to  be  very 
cautious  in  such  a  case  ;  so  slit  the  tumour  and  removed  it,  as  well  as 
the  thickening  and  adhesion  of  the  parts  around  would  allow.  In  the 
evening,  having  returned  to  his  work  and  some  intemperance,  kaBmor- 
rhage  ensued  from  a  small  cutaneous  vessel,  and  before  he  reached  the 
hospital  he  lost  more  than  a  pint  of  blood.  I  tied  the  artery,  and 
applied  solution  of  alum  to  the  rest  of  the  wound,  for  its  whole  surface 
was  oozing  blood,  and  he  was  admitted  into  the  hospital.  The  next 
day  he  became  very  feverish,  and  he  appeared  as  if  he  were  going  to 
have  typhus,  which  was  then  prevalent.  But  from  this  state  he  par- 
tially recovered ;  and  then  abscesses  formed  in  his  groins,  and  dis- 
charged profusely.  Nothing  improved  his  health,  and  three  months 
after  the  operation  he  died,  apparently  exhausted  by  the  continual 
discharge  from  the  abscesses,  and  with  both  external  epigastric  veins 
and  parts  of  the  femoral  veins  fall  of  old  clotted  blood — the  consequence 
of  slow  phlebitis. 

Cases  like  this,  or  ending  fatally  much  sooner  than  this  did,  with 
erysipelas  or  more  acute  phlebitis,  have  occurred  to  many  surgeons. 
They  need  no  comment  to  make  them  instructive. 

I  believe  the  contents  thus  protruded  from  cutaneous  cysts  may 
become  vascular.  I  have  not  seen  this  event,  but  it  seems  certain  in  a 
case  observed  by  Mr.  James  Eeid.  A  woman,  eighty  years  old,  had 
numerous  cysts  in  her  scalp.  They  were  like  common  sebaceous  cysts  ; 
and  three  of  her  daughters  had  cysts  like  them.  Two  years  and  a 
half  before  her  death,  one  of  the  cysts,  which  had  not  previously 
appeared  different  from  the  rest,  inflamed.  It  was  opened,  and  sebace- 
ous matter  was  discharged  from  it.  The  opening  did  not  heal,  but 
ulcerated,  and  a  small  hard  lump  remained  under  the  ulcer  for  a  year, 
when,  after  erysipelas  of  the  head,  it  began  to  grow,  and  rather  quickly 
increased  to  a  mass  nearly  five  inches  in  diameter,  which  occasionally 
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bled  profusely.    The  mass  lias  the  appearance  of  the  firm  contents  of  a 
cuticular  and  sebaceous  cyst,  and  contains  abundant  epidermal  cells 
so  that  there  can  be  scarcely  a  doubt  that  it  had  its  origin  in  the  con- 
tents of  such  a  cyst. 

Recently  MM.  Guyon  aud  Thierry  2  have  described  epidermic  cysts 
forming  in  connection  with  the  mucous  membrane  of  the  palate  and 
gums  of  youug  children,  in  the  interior  of  which  an  abundant  laminated 
epithelium  was  found.  Sebaceous  cysts  sometimes  form  in  the  external 
auditory  meatus,  or  even  in  the  tympanum.  They  appear,  as  Mr. 
Toynbee  has  sbown,3  to  have  the  peculiarity  of  growing  inwards 
rather  than  towards  the  surface ;  when  in  the  meatus,  they  cause,  by 
their  continued  pressure,  absorption  of  the  petrous  bone  ;  but  when  in 
the  tympanic  cavity,  the  effect  is  to  induce  caries  of  the  bone,  and  even 
to  give  rise  to  fatal  cerebral  symptoms,  unless  they  are  remedied  by 
removal  through  an  opening  in  the  tympanic  membrane,  after  the 
manner  practised  by  Mr.  Hinton. 

3.  Concerning  cysts  containing  teeth,  a  few  words  must  suffice. 
They  are  of  two  kinds.  Some,  occurring  in  the  ovaries,  and  more 
rarely  in  other  parts,  bear,  with  one  or  more  teeth,  the  products  of 
skin,  as  hair,  epidermis,  etc.4  These  may  be  regarded  as  diseases 
of  the  same  general  group  with  the  cutaneous  proliferous  cysts  ;  and 
the  great  formative  power  which  they  manifest  is  consistent  with  then- 
occurring  only  in  embryonic  or  foetal  life,  and  in  the  ovaries,  in  which, 
even  independently  of  impregnation,  one  discovers  so  many  signs  of 
great  capacity  of  development. 

Other  dentigerous  cysts  occur  within  the  jaws.     In  some  cases 
cysts  are  hollowed  out  in  the  substance  of  the  upper  or  lower  jaw,  and 
'  are  lined  with  a  distinct  membrane,  to  some  part  of  which  a  tooth  is 

»  Museum  of  St.  Bartholomew's  Hospital,  Series  xxxv.  No.  57.    Probably  the  case 
was  similar  which  is  related  by  Mr.  Abernethy  in  his  Essay  on  Tumours,  p.  117.  Such 
cases  have  peculiar  interest  in  relation  to  the  question  of  the  possible  origin  ot 
certain  epithelial  cancers  in  these  cysts.    This  will  be  referred  to  in  Lecture  xxxii. 
*  Archives  do  Thysiologie,  p.  530  ;  1869.  *  Mcd.-Chir.  Trans.,  1864 

<  Avery  remarkable  specimen  is  in  the  Museum  of  St.  Bartholomews  Hospital 
(Malformations,  A  177).  It  was  presented  by  Mr.  Kingdon,  and  is  described  by  J* 
Gordon  in  the  Med.  Chir.  Trans,  xiii.  In  the  anterior  mediastinum  of  a  noman 
^nty-one  years  old,  a  tumour,  probably  of  congenital  origin,  contanie d  ^ons 
Biin  and  fat  serous  fluid,  and  sebaceous  matter,  and  two ,  pieces  of  bon  1  k  parte  of 
upper  .jaws,  in  which  seven  well-formed  teeth  were  imbedded.  In  an 
more  than  300  teeth  were  once  found  ;  in  another  case,  a  piece  of  bono,  like  part  of  an 
upper  jaw,  with  44  teeth.    See  Lang,  in  the  essay  cited  below,  p.  i. 
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attached.  I  believe  these  are  examples  of  tooth-capsules,  from  which 
the  teeth,  though  perfectly  formed,  at  least  in  their 'crowns,  are  not  ex- 
truded, and  which  therefore  remain,  becoming  filled  with  fluid,  and 
growing  larger.1  In  other  cases,  that  which  appears  as  a  cyst  is  the 
antrum,  distended  with  fluid,  and  having  a  tooth  imbedded  in  some 
part  of  its  wall,  and  projecting  into  its  cavity.2  In  the  most  remark- 
able case  of  the  kind,  Professor  Baum  removed  a  tooth  from  each 
antrum  of  a  woman  thirty-eight  years  old.  The  distension  of  the  antra, 
with  excessive  thickening  of  their  lining  membranes,  and  thinning  of 
their  osseous  walls,  and  with  accumulations  of  purulent  fluid,  had  been 
in  progress  for  thirty  years,  and  produced  horrible  deformity  of  the 
face.    The  operation  was  completely  curative. 

1  Two  such  cases  are  in  the  Museum  of  St.  Bartholomew's,  Series  i.  119,  119  a.  I 
saw  a  third  cured  by  Mr.  Wormald  by  cutting  away  part  of  the  cyst,  and  removing  the 
tooth. 

2  The  principal  cases  are  collected  in  two  essays,  for  which  I  have  to  thank 
Professor  Baum  :  namely,  Lang,  Ueber  das  Vorkommen  von  Z'dhnen  im  Sinus  Maxillare, 
Tubingen,  1844;  and  Glasewald,  De  Tuviore  quodam  utriusque  Antri  Highmori, 
Gryphise,  1844.  Three  good  cases,  also,  are  related  by  Mr.  Salter  in  the  Guy's 
Hospital  Eeports  for  1859. 
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LECTUEE  XXIV. 

EATTY    TUMOURS  :    HBRO-CELLULAR   TUMOURS  :     MYXOMA  :     GLIOMA  : 
HYDATID  MOLE  :  CYLINDROMA. 

Among  the  solid  tumours,  the  first  that  may  be  considered  is  the  Eatty 
or  Adipose  tumour — the  Lipoma  of  some,  the  Sfceatoma  of  others;  the 
most  simple  in  its  texture,  the  most  like  the  natural  parts,  the  least 
liable  to  variations  ;  a  morbid  growth  so  well  known,  that  I  can 
scarcely  hope  to  impart  any  interest  to  an  account  of  it. 

Among  the  growths  commonly  included  as  fatty  tumours,  we  find 
examples  of  both  the  forms  of  morbid  hypertrophies  of  which  I  spoke 
in  the  twenty-first  Lecture.  There  are  both  continuous  and  discon- 
tinuous morbid  hypertrophies  of  fat ;  both  fatty  outgrowths  and  fatty 
tumours,  more  properly  so  called.1 

The  Fatty  Outgrowth  is  thus  described  by  Sir  B.  C.  Brodie,  in  his 
well-known  lecture  upon  fatty  tumours.  He  says, — 1  There  is  no  dis- 
tinct boundary  to  it,  and  you  cannot  say  where  the  natural  adipose 

structure  ends,  and  the  morbid  growth  begins  These  tumours 

feel  like  fat,  but  they  maybe  distinguished  from  common  fatty  tumours 
by  their  having  no  well-defined  boundary,  and  by  their  being  less  soft 
and  elastic.  Such  deposits  may  take  place  in  any  part  of  the  body  ; 
but  I  have  seen  them  more  frequently  in  the  neck  than  anywhere 
else.'  2  Doubtless  the  case  will  be  familiar  to  you  by  which  Sir  B. 
Brodie  illustrates  this  account, — the  case  of  a  footman,  with  an 
enormous  double  chin,  and  a  great  mass  of  fat  extending  from  ear  to 
ear,  who  was  cured  by  the  liquor  potassce.  The  case  already  cited  from 
Schuh's  essay  (p.  376)  was  of  the  same  kind. 

I  can  add  nothing  to  this  account,  except  the  mention  of  a  singular 
case  of  fatty  growth  connected  with  the  heart  of  a  sheep.3    The  right 

1  M.Lebevt  (AbJiandluvgen,  p.  112)  distinguishes  tho  fatty  tumours,  according  to 
their  degrees  of  isolation,  as  Lipoma  circumscriptum  and  L.  diffusum. 

2  Lectures  on  Pathology  and  Surgery,  p.  27-r). 
»  Mus.  Coll.  Surg.,  li>2'J. 
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ventricle  is  nearly  filled  -with  a  tabulated  mass  of  fat,  distending  it,  and 
pressing  back  the  tricuspid  valve.  The  left  auricle  and  ventricle  are 
similarly  nearly  filled  with  fatty  growths,  and  fat  is  accumulated  on 
the  exterior  of  the  heart,  adding  altogether  about  twenty-five  ounces 
to  its  weight.  The  textures  of  the  heart  itself  appear  healthy,  though 
it  is  the  seat  of  all  these  fatty  growths. 

The  discontinuous  Fatty  Tumours,  of  which  alone  I  shall  now  speak, 
present  a  tissue  exactly  or  very  nearly  resembling  the  normal  fatty  or 
adipose  tissue  of  the  animal  in  which  they  grow.  Certain  differences 
may,  indeed,  be  sometimes  found  between  the  fat  of  a  tumour  and  that 
of  the  part  in  which  it  lies  ;  such  as  the  larger  size  of  the  tumour's 
cells,  its  less  or  greater  firmness  at  the  same  temperature,  and  the 
usual  crystallising  of  the  margarine  ;  but  I  believe  there  are  no  greater 
differences  than  may  bo  found  in  the  natural  fat  of  different  parts  of 
the  same  person. 

It  would  be  superfluous  to  describe  or  delineate  the  minute 
characters  of  this  well-known  tissue  :  it  is  only  in  its  arrangement  that 
the  tumours  have  any  peculiarity  worth  notice.  It  is,  in  all,  composed 
essentially  of  clustered  oil-cells;  but  these  are,  in  some  tumours, 
placed  in  a  uniform  mass,  smooth  on  its  surface,  and  only  obscurely 
partitioned ;  in  others,  arranged  in  oval  or  pyriform  lobes,  projecting 
on  the  surface,  easily  separable  by  splitting  their  connective- tissue 
partitions  ;  and  in  some  of  these  it  may  be  dissected  into  thin  layers, 
which  are  wrapped  in  each  lobe,  one  within  the  other,  like  the  leaflets 
of  a  bud.  Moreover,  any  of  these  forms,  whether  '  simple,'  or  'lobed,' 
or  '  involuted,'  may  be  either  deeply  embedded  in  the  tissues,  or 
'  pendulous.' 

Fatty  tumours  are,  I  believe,  always  invested  with  a  capsule,  or 
covering  of  connective  tissue ;  and  of  these  capsules,  since  they  exist 
with  most  of  the  innocent  tumours,  I  may  speak  now  once  for  all. 
The  capsule,  then,  of  such  a  tumour  is  usually  a  layer  of  fibro- cellular, 
areolar,  or  connective  tissue,  well  organised,  dry,  and  containing 
bloodvessels  proportioned  to  the  size  of  the  tumour.  It  appears  to  be 
formed  of  the  connective  tissue  of  the  part  in  which  the  tumour  grows, 
increased,  and  often  strengthened,  in  adaptation  to  the  bulk  and  other 
conditions  of  what  it  encloses.  It  grows  with  the  tumour,  invests  it 
and  at  once  connects  it  with  the  adjacent  tissues,  and  separates  it  from 
them ;  just  as,  e.g.,  similar  connective  tissue  does  each  muscle  in  a 
limb.  Its  adhesion  to  both  the  tumour  and  the  parts  around  it  is 
more  intimate  than  that  of  its  layers  or  portions  to  one  another  •  so 
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that,  when  such  a  tumour  is  cut  into,  it  may  be  dislodged  by  splitting 
its  capsule,  and  leaving  some  of  it  on  the  tumour,  and  some  in  the 
cavity  from  which  the  tumour  is  extracted.  This,  at  least,  can  be 
easily  done,  unless  the  tumour  has  been  the  seat  of  inflammation, 
which  may  thicken  the  capsule  and  make  all  its  parts  adherent  to  one 
another,  and  to  the  tissues  on  either  side  of  it.  As  Schuh  observes, 
when  a  fatty  tumour  is  just  under  the  skin  its  capsule  is  usually  more 
closely  connected  with  the  skin  in  the  interspaces  between  the  lobes 
than  in  any  other  part,  so  that  the  skin  appears  dimpled  over  it, 
especially  if  one  squeezes  the  tumour  at  its  base,  and  presses  it  up  to 
make  the  skin  tense. 

In  the  capsule,  the  bloodvessels  that  supply  the  tumour  usually 
first  ramify.  One  principal  artery,  indeed,  commonly,  but  not  always, 
passes  straightway  into  the  tumour  at  its  deepest  part,  but  the  rest 
branch  in  the  capsule,  especially  in  any  thicker  parts  of  it  that  lie  in  the 
spaces  between  projecting  lobes  of  the  tumour.  Hence,  with  the 
partitions  of  the  tumour  that  are  derived  from  the  capsule,  the  blood- 
vessels pass  into  its  substance. 

The  capsules  of  these  fatty  tumours  may  vary  somewhat  in  thick- 
ness and  toughness;  and  so  may  the  partitions  that  proceed  from 
them  into  the  mass.  They  are  usually  very  delicate  ;  but  they  are 
sometimes  thick  and  strong,  and  give  a  density  and  toughness  which 
approach  to  the  characters  of  a  fibrous  tumour.  To  such  examples  of 
fatty  tumours  deviating  from  the  common  type,  Miiller1  has  assigned 
the  name  of  Lipoma  mixtum ;  and  Yogel,2  Gluge,3  Hokitansky,"  and 
some  others,  call  them  <  Steatoma,'  and  '  lardaceous  tumour  '  (Speck- 
geschwiilst).5 

Fatty  tumours  usually  occur  singly  ;  but  there  are  many  exceptions 
to  this  rule.  Two  or  three  in  the  same  person  are  not  rarely  seen,  and 
hundred  or  more  may  exist.  Sir  B.  C.  Brodie  mentions  such  cases ; 
and  I  am  acquainted  with  a  gentleman  who  has  borne,  for  nearly 
twenty  years,  firm  tumours,  feeling  like  fatty  masses,  in  the  subcutaneous 
tissue  of  his  trunk  and  all  his  limbs.  They  are  usually  stationary,  but 
sometimes  one  grows  a  little,  or  one  diminishes,  or  a  new  one  appears. 

,   .    „  ,-0  2  Patholoqisehc  Anatomic,  p.  170. 

'  0n  0™°?'*  -153;  ,  gathologische  Anatomic,  i.  p.  283. 

j^roaie  (jjeemru,  ».  <h)  laverof  membrane  like  a  smms 

scon,  in  which  t.ho  tumour  is  covered  with  .1  ClOUDie  layei  o 

sac. 
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Some  time  ago,  I  saw  a  woman,  fifty  years  old,  in  whom  a  large  number 
of  similar  tumours  had  been  growing  for  about  ten  years  in  the 
subcutaneous  tissue  of  the  arms,  thighs,  and  haunches.  They  were  all 
small  and  firm,  and  felt  like  tumours  of  mixed  fatty  and  tough  con- 
nective-tissue. 

The  most  frequent  seats  of  fatty  tumours  are  the  trunk,  and  the  part 
of  the  neck  and  limbs  that  are  nearest  to  it ;  but  they  may  occur  in  any 
part  where  fat  naturally  exists,  and  they  are  not  limited  even  to  these.1 
It  is,  perhaps,  impossible  to  say  why  they  should  affect  one  locality  of  fat 
rather  than  another  Their  rarity  in  the  human  mesentery  and  omentum, 
and  the  fat  about  the  internal  organs,  is  remarkable.  I  have  never 
seen  one  in  the  recent  state  in  any  of  these  parts ;  and  I  know  only 
two  or  three  specimens  in  museums.2  In  the  College  Museum  (No. 
194)  is  a  bilobed  mass  of  fat,  enclosed  in  a  thick  capsule,  and  attached 
by  a  long  pedicle  to  the  intestine  of  an  ox.  In  the  trunk  and  limbs, 
they  appear  less  frequent  in  the  parts  in  which  the  natural  fat,  though 
abundant,  is  subject  to  least  variations  in  its  quantity  ;  such  as  the 
palms  and  soles,5  and  the  bones  ;  and  they  are  rarely,  if  ever,  formed 
in  parts  of  or  near  the  trunk  where  very  little  fat  naturally  exists,  as 
the  eyelids4  and  the  greater  part  of  the  scrotum.  Fatty  tumours  have, 
indeed,  been  found  in  the  scrotum  ;5  and  one  very  remarkable  case  is 

1  Midler  (On  Cancer,  p.  153)  describes  one  between  the  optic  nerves  and  corpora 
albicantia ;  and  Kokitansky  (i.  p.  282),  including  both,  the  tumours  and  the  outgrowths , 
refers  to  examples  of  Lipoma  in  the  submucous  tissue  of  the  stomach,  intestines,  and 
bronchi ;  in  the  subserous  tissue  of  the  pleura,  peritoneum,  dura  mater,  and  cerebral 
ventricles  ;  and  in  the  lungs,  liver,  and  kidneys.  A  very  remarkable  case  of  pendulous 
fatty  tumour  of  the  pharynx  and  larynx  is  related  by  Mr.  Holt.  Trans.  Pathol.  Soc. 
v.  p.  123. 

2  One,  referred  to  in  Lecture  xxi.,  is  in  the  Museum  of  St.  George's  Hospital. 
Other  cases  are  related  by  Vogel  (Path.  Anat.  tab.  xxii.  fig.  1)  ;  Gluge  (1.  c.  Lief 
viii.);  Lebert  (Phys.  Pathol,  ii.  p.  105).  Professor  Turner  has  seen  a  well-marked 
fatty  tumour,  the  size  of  a  largo  walnut,  growing  in  the  submucous  tissue  of  the 
large  intestine,  and  projecting  into  the  cavity  of  the  gut  at  the  angle  of  junction 
of  the  two  segments  of  the  ileo-caecal  valve,  which  -were  in  consequence  much  dis- 
placed. They  a»e  not  rare  in  the  corresponding  parts  of  horses  and  other  domestic 
mammalia  (Furstenbiirg :  Die  Fettgcschwiilste  und  Hirer  Metamorphose  ;  Berlin,  1851). 

3  M.  Folin  has  related  (C.  R.  tie  la  Soc.  de  Biologic,  t.  iv.  p.  71)  a  case  of  a  tally 
tumour  as  large  as  a  pullet's  egg  on  the  anterior  and  external  aspect  of  the  middle 
finger  of  a  man  about  fifty  years  old.  It  adhered  firmly  to  the  sheath  of  the  tendon, 
which  was  opened  in  romoving  it.  In  the  St.  Bartholomew's  Hospital  Museum  there 
is  now  a  specimen  of  a  fatty  tumour  from  the  palm.    Series  xx.xt.  No.  68. 

1  Cases  of  fatty  tumours  in  or  encroaching  on  the  orbit  are  recorded  by  M>. 
Hutchinson  in  the  Med.  Times  and  Gas.,  December  16,  1853. 

*  Gluge  mentions  one  in  the  labium  of  a  woman  sovonty  years  old.  It  was 
pyriform,  and  looked  like  a  hernia  (Path.  Anal.  Lief.  viii.  Taf,  i.  fig.  1). 
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related  by  Sir  W.  Lawrence  and  Sir  B.  C.  Brodie  :  but,  perhaps,  such 
tumours  have  not  begun  to  grow  in  the  part  in  which  they  were  at 
length  found  ;  they  may  have  grown  or  shifted  into  it. 

This  shifting  of  fatty  tumours  is  worth  notice  ;  for  the  fact  may  be 
used  in  the  diagnosis  of  them  when  they  occur  in  the  groin  or  scrotum, 
or  other  unusual  place. 

A  patient  was  under  Mr.  Lloyd's  care,  in  'St.  Bartholomew's 
Hospital,  with  a  strange-looking  pendulous  fatty  tumour  in  the  peri- 
neum. It  hung  like  a  pocket-flask  between  his  scrotum  and  thigh ; 
but  he  was  quite  clear  that  it  was  in  his  groin  ten  years  before,  and 
that  it  had  gradually  shifted  downwards.  It  was  removed,  and  no 
pedicle  or  other  trace  of  it  remained  in  the  groin. 

1  find  also  a  case  by  Mr.  Lyford,1  in  which  a  large  fatty  tumour 
began  to  grow  in  the  abdominal  wall,  midway  between  the  spine  of  the 
ilium  and  the  pubes,  and  thence,  as  it  increased,  gradually  moved 
downwards,  and  was  excised  from  the  upper  and  inner  part  of  the 
thigh.  And  thus,  in  Sir  W.  Lawrence's  case,  the  tumour  began  to 
grow  in  the  spermatic  cord,  and  thence  had  partly  extended  and 
partly  shifted  into  the  scrotum  behind  the  testicle,  where  it  was  ex- 
tremely difficult  to  decide  its  nature.  For  in  the  layer  of  fat  outside 
the  peritoneum  small  fatty  tumours  (Jiernie  graisseuse)  not  unfrequently 
grow,  which  may  extend  along  with  the  cord,  down  the  inguinal  canal, 
and,  in  their  position  at  least,  simulate  that  of  an  inguinal  hernia. 
Similar  fatty  growths  may  sometimes  be  seen,  more  especially  in  old 
women,  projecting  through  the  saphenous  opening  in  the  situation  of 
a  femoral  rupture.2 

The  fatty  tumours  usually  lie  in  the  subcutaneous  tissue,  extending 
in  it  between  the  skin  and  the  deeper  fascia  ;  but  they  may  extend  more 
deeply.  Mr.  Wormald  removed  one,  from  which  distinct  lobes  or  pro- 
longations passed  between  the  fasciculi  of  the  trapezius  muscle,  and 
expanding  below  them,  were  constricted  by  them.  In  the  case  of  a  great 
fatty  tumour  3  of  the  neck,  removed  by  Mr.  Liston,  the  operation  was 
made  formidable  by  the  lobes  of  fat  extending  deeply  to  the  trachea  and 
oesophagus.  Professor  Turner  saw  in  the  body  of  an  old  woman  a  well- 
marked  fatty  tumour  between  the  greater  and  lesser  pectoral  muscles. 
It  was  compressed  and  smooth,  and  had  a  strong  capsule.    In  rare 

'  Med.  Gas.  iv.  348.  . 

2  See  an  account  of  some  cases  which  occurred  in  the  dissecting-rooms  of  the 
University  of  Edinburgh.    Month!;/  Median 'Journal,  March  1870. 

3  Mus.  Coll.  Surg.  No.  190. 
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cases,  fatty  tumours  may  be  altogether  deeply  seated :  I  found  one 
resting  on  the  lesser  trochanter  of  the  femur,  growing  up  by  the  side 
of  the  pectineus  muscle,  but  not  prominent  externally.  Vogel  mentions 
the  case  of  a  woman  who  had  several  fatty  tumours,  one  of  which  was 
so  closely  connected  with  the  nasal  bone  and  the  nasal  process  of  the 
superior  maxillary  bone,  that  it  was  necessary  to  remove  these  with  it. 
Mr.  Abernethy  also  refers  to  a  fatty  tumour,  removed  by  Mr.  Clhie, 
which  adhered  to  the  capsule  of  the  hip- joint,1  and  Mr.  Coote  has 
recently  removed  a  congenital  fatty  tumour  which  passed  deeply 
towards  the  neck  of  the  radius.2  In  the  Museum  of  the  Middlesex 
Hospital  is  a  fatty  tumour  one  and.  a  half  inches  long,  which  was  re- 
moved from  beneath  the  tongue,  where  it  looked  like  a  ranula  ;  in  the 
College  Museum3  is  one  taken  from  the  substance  of  the  tongue  ;  and 
Virchow  has  related4  a  case  of  numerous  fatty  tumours  occurring  in  the 
nerves  and  other  parts. 

Such  are  some  of  the  chief  facts  respecting  the  structure  of  this 
kind  of  tumours.    Of  their  life  I  need  say  little. 

Their  usual  seat  is  in  the  adipose  tissue,  and  their  development  is, 
probably,  like  that  of  the  natural  fat ;  and  in  them,  according  to  0.  0. 
Weber,5  the  gradual  production  of  fat  cells  out  of  connective-tissue 
corpuscles  may  be  traced. 

Their  growth  is,  as  a  rule,  slow,  and  usually  without  pain  or  any 
affection  of  the  adjacent  parts.  But  they  often  grow  capriciously, 
having  uncertain  periods  of  acceleration  and  arrest,  of  which  no  ex- 
planation can  be  given.  The  extent  of  growth  cannot  well  be  measured, 
for  fatty  tumours  have  been  cut  out  that  weighed  between  fifty  and 
sixty  pounds;  and  such  as  these,  after  twenty,  or  even  fifty  years,  were 
still  growing,  and  might  have  continued  to  do  so  as  long  as  the  patient 
lived.  I  believe  the  largest  in  London  is  that  in  the  Museum  of  St. 
Thomas's  Hospital,  which  was  removed  from  a  man's  abdomen  by  Sir 
Astley  Cooper,  and  weighed  37  lbs.  10  oz.*  One,  almost  as  heavy, 
which  weighed  37  lbs.,  was  recently  removed  by  Mr.  Holden,  from  the 
back  of  a  man  aged  sixty-seven.*  One  of  the  most  formidable  is  that 
m  the  College  Museum,  removed  by  Mr.  Listen  from  a  man's  neck,« 

1  See  also  Brodie,  I.  c. ;  Simon,  Lectures  on  Fathology ;  and  others. 

2  Brit.  Med.  Journal,  Jan.  1,  1870.  3  No.  1065 
1  Archie,  xi.  iii.  p.  281.  1857. 

1  Virchow's  Archie,  xv.  p.  61.  1859. 
8  Medico- Chirury.  Trans,  ix.  p.  410. 

1  St.  Bartholomew's  Hospital  Reports,  iv,    1868.  s  100 
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-where  it  had  been  growing  for  twenty-two  years.    A  parallel  to  it  is 

drawn  iu  the  splendid  work  of  Auvert.1 

Though  pain  is  not  a  common  symptom,  yet  cases  sometimes  occur 

in  which  pain  and  weakness  of  the  part  are  associated  with  fatty  tumours. 

An  interesting  group  of  cases,  occurring  in  the  practice  of  Mr.  Syme, 

has  recently  been  recorded  by  Mr.  Annandale.2 

Little  is  known  of  the  degenerations  to  which  fatty  tumours  maybe 

liable.  Their  diseases  have  some  points  of  interest.  They  may  be  par- 
tially indurated.  The  chief  mass  of  a  tumour  may  be  found  with  the 
characteristic  softness,  pliancy,  and  inelasticity  of  fat ;  but  iu  its  sub- 
stance one  or  more  lumps,  like  hard  knots,  may  be  imbedded.  So  far 
as  I  have  seen,  these  depend  on  induration,  contraction,  and  a  propor- 
tionate increase  of  the  connective  tissue  of  the  fat :  and  the  change  is 
probably  due  to  slow  inflammation  of  the  tumour.  It  may  be  sometimes 
traced  to  frequent  pressure.  A  laundress  had  a  fatty  tumour,  as  large 
as  a  foetal  head,  above  her  ilium,  and  portions  of  it  were  as  hard  to  the 
touch  as  cartilage,  and  appeared  to  move  so  freely  in  the  soft  fat-tissue 
about  them,  one  might  have  thought  them  loose  bodies,  or  fluid  within 
cysts.  Where  these  were,  the  patient  had  been  in  the  habit  of  resting 
her  linen-basket. 

The  indurated  parts  of  a  fatty  tumour  may  be  the  seats  of  bone- 
like formations.  This  is,  I  believe,  very  rare  ;  and  I  have  seen  only  the 
single  specimen  in  the  Museum  of  St.  Bartholomew's  Hospital ; 3  but 
Auvert  describes  the  same  change,4  and  two  cases  have  been  described 
by  Mr.  Annandale,  hi  which  calcareous  nodules  were  found  in  the  midst 

of  fatty  tumours. 

Cysts  also  may  form  in  fatty  tumours.  In  the  case  with  partial  in- 
durations just  mentioned,  I  found,  in  another  part  of  the  tumour,  a  cyst 
with  thin  and  partially  calcified  walls,  which  contained  a  glutinous  and 
greenish  oily  fluid.  I  presume  it  is  to  tumours  of  this  kind  that  Gluge 
gives  the  name  of  Lipoma  colloides. 

Suppuration  and  sloughing  may  occur  in  these  tumours  ;  but  they 
are,  on  the  whole,  very  rare  events,  except  in  large  pendulous  tumours, 

>  Obs  Med-Chm  tab.  Li.  See,  for  a  list  of  the  largest  elsewhere  recorded,  Mr. 
South'*  edition  of  Chelius's  Surgery,  ii.  pp.  691-2.  In  the  Cleveland  (U.S.)  Medical 
Gazette  August  1859,  Is  an  account  of  a  'Mammoth  Tumour'  of  the  abdomen  and  hip 
by  Dr.  Delamater.  It  appears  to  have  been  composed  chiefly  of  fat,  and  was  estimated 

at  275  lbs.  weight. 

2  British  McdicalJournal,  Feb.  22,  18G8. 
'  Scries  xxxv  11* 

*  Tab,  xvi.    A  case  also  by  Mr.  T.  Smith  in  the  Trans.  Vatkol  Soc.  IX.  p.  384. 
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•which  have  grown  too  large  to  be  effectively  nourished  through  their 
bases  of  attachment.  Pathologically  these  changes  have  little  interest  ; 
but  in  practice  they  are  more  important,  as  being  almost  the  only  way 
in  which  external  fatty  tumours  are  likely  to  lead  to  death.  Even  in 
these  cases,  however,  they  show  no  real  imitation  of  malignant  disease. 1 
I  once,  indeed,  saw  a  case  in  which  the  end  of  a  pendulous  fatty  tumour 
in  a  woman's  perineum  was  so  ulcerated  that  it  looked  like  canggrous 
disease ;  but  after  a  week's  rest  in  bed,  during  which  the  patient  men- 
struated, it  lost  its  malignant  aspect.  It  now  acqtiired  (what  the  ulcers 
over  and  in  fatty  tumours  commonly  present)  clean,  inverted,  and  over- 
hanging, wedge-shaped,  granulating  edges. 

It  is  seldom  that  a  fatty  tumour  recurs,  but  Mr.  Curling  has  seen 
a  case  in  which  one  was  four  times  recurrent,  and  it  was  found  that 
the  stalk  of  the  tumour,  which  lay  beneath  the  pectineus  muscle,  con- 
tained a  quantity  of  young,  growing,  connective  tissue.2 

Lastly,  respecting  the  causes  of  these  tumours  few  things  can  be 
more  obscure.  Nearly  all  knowledge  on  this  point  is  negative.  The 
growth  may  have  followed  an  injury,  and  we  may  call  this  the  cause  of 
its  formation  ;  but  we  can  give  no  explanation  why  such  an  event  as  an 
injury,  which  usually  produces  only  a  transitory  impairment  of  nutri- 
tion, or  a  trivial  inflammation,  should,  in  these  cases,  give  rise  to  the 
production  of  a  new  and  constant! y-growing  mass  of  fat. 

Fibro-Cellular  Tumours. 

Under  this  name  I  pi-opose  to  consider  the  tumours  which,  in  their 
minute  structure  and  their  general  aspect,  resemble  the  fibro-cellular, 
areolar,  looser,  and  more  rudimentary  form  of  connective  tissue  of  the 
body.  So  far  as  I  know,  before  the  time  when  these  lectures  were  first 
published,  no  general  account  of  these  tumours  had  been  given.  The 
first  distinction  of  them  was  made,  I  believe,  by  Sir  W.  Lawrence,3  who 
described  an  admirable  example  in  his  paper  on  Tumours  ;  and  they  are 
briefly  but  accurately  described  by  Mr.  Cresar  Hawkins,4  as  a  softer  and 
more  elastic  form  of  the  fibrous  tumour.  Miiller  5  refers  to  them  by  the 
name  of  Cellulo-fibrous  tumour ;  and  ho  has  also  given  the  name  of 

1  On  tho  possible  conjunction  of  fatty  tumours  and  malignant  disoase,  seo  Sir  B  C 
Brodie's  Lectures,  p.  282;  and  tho  same  on  the  combination  of  fatty  and  mnmmarv 
glandular  tumours.  • 

2  Path.  Trans,  xviii.  186.  8  Medico- CMrur p.  Trans,  xvii.  p.  14. 

*  Medical  Gazette,  xxi.  p.  925.  0  On  Cancer,  p.  H, 
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Colloneina  to  an  example  of  this  kind  of  tumour.  Billroth  1  states  that 
a  Collonema  is  a  connective-tissue  tumour  with  extremely  delicate  fibres 
and  possessing  a  gelatinous  cousistence.  Vogel2  speaks  of  them  as 
conuective-tissue  tumours  (Bindegeweb-geschwulste),  and  compares 
their  tissue  with  that  of  the  cutis  ;  and  Rokitansky ; 3  points  to  them  as 
a  variety  of  '  gelatinous  sarcoma.'  Recently  Virchow  has  described, 
by  the  ^ame  of  Myxoma,  or  Mucous  tumour,  a  variety  of  the  fibro-cel- 
lular tumour,  in  which  the  tissue  is  of  extreme  delicacy,  and  re- 
sembles the  embryonic  connective  tissue  or  the  tissue  of  the  vitreous 
humour. 

As  in  the  fatty  tumours,  so  in  this,  we  find  instances  of  both  out- 
growths and  tumours  ;  i.e.  of  both  continuous  and  discontinuous  over- 
growths. The  former  are,  indeed,  abundant  and  often  described ;  for 
among  them,  as  being  formed  chiefly  of  over-growing  fibro-cellular  tis- 
sue, are  the  most  frequent  forms  of  polypi  of  mucous  membranes,  and 
of  hypertrophies  of  skin  or  cutaneous  outgrow  ths. 

1.  Nearly  all  the  softer  kinds  of  Polypi,  growing  from  mucous  mem- 
branes,  consist  of  rudimental  or  more  nearly  perfect  fibro-cellular  tissue, 
made  succulent  by  serous  or  synovia-like  fluid  infiltrated  in  its  meshes : 
the  firmer  kinds  of  polypi  are  formed  of  a  tougher,  more  compact, 
dryer,  and  more  fibrous  or  fascia-like  tissue.    Of  the  softer  kind,  the 
best  examples  are  the  common  polypi  of  the  nose  :  mucous,  gelatinous, 
cr  vesicular  polypi,  as  they  have  been  called.    These  are  pale,  pellucid, 
or  opaque-whitish,  pendulous  outgrowths  of  the  mucous  membrane  of 
the  nose— most  frequently  of  that  which  covers  the  middle  of  its  outer 
wall.    They  are  soft  and  easily  crushed,  and  in  their  growth  they  adapt 
themselves  to  the  shape  of  the  nasal  cavity  ;  or,  when  of  large  size,  pro- 
ject beyond  it  into    the  pharynx,  or,  more  rarely,  dilate   it.  As 
they  increase  in  size,  so  in  general  does  the  part,  by  which  they  are 
continuous  with  the  natural  or  slightly-thickened  membrane,  become 
comparatively  thinner,  or  flatter  :  their  surfaces  may  be  simple  and 
smooth,  or  lobed  ;  they  often  hang  in  clusters,  and  thus  make  up  a 
great  mass,  though  none  of  them  singly  may  be  large.     A  clear  ropy 
fluid  is  diffused  through  the  substance  of  such  polypi,  and  the  quantity 
of  this  fluid,  which  is  generally  enough  to  make  them  soft  and  hyaline, 
appears  to  be  increased  when  evaporation  is  hindered;  for  m  damp 
weather  the  polypi  are  always  larger.    Bloodvessels  enter  then-  bases, 
and  ramify  with  wide-extending  branches  through  their  substance,  ac- 

>  Entwick.  der  Blutgcfdssc,  p.  44.  2  Pathohgisehc  Anatomic,  P.  185. 

»  Path.  Anat.  i.  p.  336. 
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conrpanying  usually  the  larger  and  more  opaque  bundles  of  fibro-cellu- 
lar  tissue.   Cysts  full  of  synovia-like  fluid  sometimes  exist  within  them. 

On  microscopic  examination  these  polypi  present  delicate  fibro-cel- 
lular  tissue,  in  fine  undulating  and  interlacing  bundles  of  filaments. 
In  the  interstitial  liquid  or  half-liquid  substance,  nucleated  cells  appear, 
imbedded  in  a  clear  or  dimly  granular  substance  ;  and  these  cells  may 
be  spherical,  or  elongated,  or  stellate  ;  imitating  all  the  forms  of  such 
as  occur  in  the  natural  embryonic  fibro-cellular  tissue  :  or,  the  mass 
may  be  more  completely  formed  of  fibro-cellular  tissue,  in  which,  on 
adding  acetic  acid,  abundant  nuclei  appear.  In  general,  the  firmer  the 
polypus  is,  the  more  perfect,  as  well  as  the  more  abundant,  is  the  fibro- 
cellular  tissue.  The  surface  is  covered  with  ciliary  epithelium,  exactly 
similar  to  that  which  invests  the  healthy  nasal  mucous  membrane,  and 
supplies  the  most  convenient  specimens  for  the  examination  of  active 
ciliary  movement  in  human  tissues.  Glands  which  resemble  in  form 
the  natural  glands  of  the  nasal  mucous  membrane  occur  in  the  super- 
ficial part  of  the  polypus,  and  in  the  larger  polypi  make  up  a  large  part 
of  their  substance.  In  one  case  Billroth  1  saw  nerve  fibres  in  a 
polypus. 

The  soft  polypi  that  grow,  very  rarely,  in  the  antrum,  and  other 
cavities  communicating  with  the  nose,  are,  I  believe,  just  like  these.2 
And  those  of  the  external  auditory  passage  are,  in  structure,  not  essen- 
tially different.  All  that  I  have  been  able  to  examine  appeared  com- 
posed of  rudimental  fibro-cellular  tissue  ;  but  they  are  generally  more 
Tascular,  firmer,  and  less  succulent  than  the  nasal  mucous  polypi. 
Baum,  Meissner,  Billroth,  anclForster  have  all  seen  ciliated  epithelium 
on  the  surface  of  these  aural  polypi,  and  the  two  last  have  found  distinct 
and  tolerably  large  papillas  on  them.  They  are  also  much  more  prone 
to  inflammation  and  to  superficial  ulceration,  perhaps  through  being  so 
often  connected  with  disease  of  the  tympanum  or  its  membrane. 

Mucous  polypi  not  unfrequently  grow  in  connection  with  the  mucous 
membrane  of  the  uterus.    They  consist  partly  of  connective  tissue  and 


1  Ueber  den  Ban  der  Schleim-polypen,  Berlin.  1855. 

s  Schuh,  Pseudophmen,  p.  75.  Billroth  (p.  14)  describes  and  figures  a  good 
instance  of  polypus  of  the  antrum,  which  he  considers  to  bo  a  very  rare  affection  But 
Luschka  (Virchow's  Archiv,  B.  iv.  p.  419,  1855)  states  that  these  polypi  are  not  so  rare 
M  is  usually  supposed.  He  has  found  them  five  times  in  about  sixty  bodies  examined 
Me  considers  thorn  to  be  hypertrophies  of  the  submucous  connective  tissue  covered  bv 
ita  mucous  membrane.  Forster  has  given  beautiful  figures,  illustrating  the  structure 
of  a  polypus  from  the  antrum,  in  pi.  25  of  his  Atlas,  "ductule 
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partly  of  the  glands  of  the  uterine  mucous  membrane,  1  and  possess  an 
epithelial  investment.  Sometimes  they  are  not  much  larger  than  a 
pea,  and  sessile,  but  at  other  times  they  possess  long  peduncles,  and 
hang  down  into  the  vagina,  or  even  project  beyond  the  external  labia. 

A  large,  deeply-lobed,  soft,  and  nearly  clear  polypus  in  the  urinary 
bladder,  the  only  specimen  I  have  seen  in  the  recent  state,  2  was  com- 
posed, in  part,  of  very  fine  filamentous  fibro-cellular  tissue,  and,  in 
greater  part,  of  granular  or  dim  homogeneous  substance,with  embedded 
nuclei.  Over  the  substance  which  these  formed,  there  was  an  immense 
quantity  of  tesselated  epithelium,  with  large  scales,  like  those  of  the 
epithelium  of  the  mouth  ;  indeed,  so  abundant  was  this,  that  it  formed 
the  chief  constituent  of  the  smaller  lobes  of  the  polypus.  Once,  also,  I 
have  been  able  to  examine  a  polypus  of  the  rectum,  which,  being  soft 
and  succulent,  might  have  been  classed  with  these ;  but  it  was  com- 
posed almost  entirely  of  gland  textures.  It  was  like  a  disorderly  mass 
of  such  tubular  glands,  lined  with  cylindriform  epithelium,  as  are 
found  in  the  mucous  membrane  of  the  rectum.  These  were  heaped  to- 
gether with  some  intersecting  fibro-cellular  tissue,  and  with  abundant 
viscid  fluid,  like  synovia  or  thin  mucus.  The  polypus  was  spheroidal, 
about  two-thirds  of  an  inch  in  diameter,  and  attached,  by  a  pedicle  nearly 
an  inch  long,  to  the  anterior  wall  of  the  rectum;  it  received  so 
abundant  a  supply  of  blood  through  the  pedicle,  that  I  think  excision 
would  have  been  very  unsafe,  unless  I  had  first  tied  the  base  of  the 
pedicle.3 

2.  The  best  examples  of  Cutaneous  Ootgrowths,  of  which,  as  I 
have  said,  a  second  division  of  the  fibro-cellular  outgrowths  is  composed, 


1  See  Rokitansky's  Essay  in  Zcitsck.  der  Geselhchaft  der  Airzte  zu  fH'tw.Sept. 
18G0. 

2  Museum  of  St.  Bartholomew's,  Ser.  xxviii.,  No.  39 ;  described  by  Mr.  Savory  m 
the  Medical  Times,  July  31,  1852.  Mr.  Birkett  has,  in  Trans.  Med.-CUr.  Soc.  xli. 
1858,  described  a  polypus  of  the  bladder  which '  resembled  in  every  anatomical  particular 
the  succulent  fibrous  growth  termed  nasal  polypus.' 

'  Other  cases  of  mucous  and  glandular  polypi  of  the  rectum  may  be  found  recorded 
bv  M  Forget  in  the  Union  Medicalc,  June  21,  1853  ;  by  Harpeck  in  a  pamphlet  Be 
poly  pis  recti,  1855  ;  by  Forster  in  his  Atlas,  Taf.  xxv.,  and  by  Billroth  in  the  essay 
already  quote!  Billroth  has  also  described  cases  of  mucous  polypi  of  the  larynx  and 
trachea  -  of  the  female  urethra  and  of  the  uterus.  He  refers  also  to  two  cases  of 
mucous  polypi  of  the  lachrymal  sac.  Ebstoin  has  described  (Eeichert  uud  du  B01s 
Ileymond's  Archiv,  186-1,  p.  94)  cases  of  polypi  connected  with  the  mucous  membrane 
of  the  stomach  Polypi  of  the  vagina  should  also  be  classed  along  with  the  above,  as 
examples  of  mucous  polj  pi.  Sir  C.  Locock  has  stated  that  he  had  often  seen  a  angle 
little  mucous  polypus  attached  to  a  uympha,  or  some  part  ofthe  wall  of  the  vagina  m 
children,  either  at  birth,  or  in  later  life. 
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are  those  which  occur  in  the  scrotum,  prepuce,  labia,  nymphaa,  clitoris 
and  its  prepuce,  and  not  unfrequently  in  the  lower  limb.1  These, 
which  reach  their  maximum  of  growth  in  the  huge  '  elephantiasis 
scroti '  of  tropical  countries,  consist  mainly  of  overgrown  fibro- cellular 
tissue,  which,  mingled  with  elastic  tissue,  and  with  more  or  less  fat, 
imitates  in  general  structure  the  outer  compact  layer  of  the  cutis. 
Their  tissne  is  always  closely  woven,  very  tough  and  elastic  ;  in  some 
cases  it  is  compressible  and  succulent,  as  if  anasarcons,  and  it  yields, 
on  section,  a  large  quantity  of  serous-looking  fluid  ;  in  others,  it  is 
much  denser,  interlaced  with  strong,  shining  bands,  like  those  of  a 
fascia ;  in  others,  it  is  meshed  with  intervening  lobes  of  fat ;  and  in 
others,  is  uniformly  solid  and  glistening,  yellowish,  or  with  an  ochre 
tinee.  like  udder.  In  some  cases  the  subcutaneous  tissue  possesses  a 
reticulate,  spongy,  or  even  cavernous  texture,  and  presents  an  appear- 
ance not  unlike  that  of  erectile  tissue.  In  a  characteristic  specimen  of 
this  kind,  which  has  recently  been  described  by  Mr.  T.  Smith,2  great  en- 
largement of  the  veins  on  the  back  of  the  affected  limb  was  associated 
with  a  venous,  cavernous  texture,  which  everywhere  occupied  the 
overgrown  subcutaneous  tissue.  Sometimes  elephantiasis  may  coexist 
with  an  obstructed  and  dilated  condition  of  the  lymphatics  situated  in 
the  connective  tissue  of  the  part.  The  dilated  lymph  vessels  in  some 
of  these  cases  3  have  contained  a  quantity  of  a  milky,  chyle-like  fluid. 

The  diversities  of  external  form  are  numerous.  In  some,  as,  most 
commonly,  on  the  nymphaa  and  prepuce  of  the  clitoris,  the  masses  are 
suspended  by  comparatively  narrow  pedicles  ;  thus,  also,  are  suspen- 
ded most  of  the  small  cutaneous  outgrowths  that  are  common  on  the 
trunk  and  limbs  ;  in  some  the  bases  are  very  broad,  as  in  the  nose,  in 
which,  moreover,  the  growth  of  skin  is  generally  associated  with  acne 
and  dilatation  of  its  minute  bloodvessels  :  in  some,  as  in  the  elephanti- 
asis scroti,  a  large  extent  of  skin  appears  uniformly  affected.  Again, 
in  different  instances,  they  are  lobed,  or  less  deeply  subdivided,  or 
smooth,  or  warty  and  tuberculated  on  their  surfaces :  healthy  or  dark- 

1  I  suppose  that  the  disease  named  Molluscnm  simplex  should  bo  classed  with 
these;  but  I  have  never  seen  a  good  instance  of  it  The  best  accounts  that  I  have 
read  are  by  G.  Simon:  Die  Hautkrankheiien,  pp.  50  and  219,  and  Jacobovics  IJu 
Mulluscum.  Another  form  of  disease  sometimes  thus  named  consists  in  morbid  changes 
of  very  numerous  hair-follicles.  See  a  case  by  Dr.  Bcule  in  Trans.  Pathol.  Soc  vi 
313. 

2  «S';!.  Bartholomew' a  Hospital  Reports,  v.,  1809. 

3  Dr-  Carter,  Med.-Chir.  Trans,  xlv.  Papers  by  Drs.  Day,  Cholmcloy,  and  others 
in  Clinical  Society's  Transactions,  i.  1869.  ■ 
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ened  epidermis  covers  them;  and  the  sebaceous  glands  and  hair-folli- 
cles sinking  beneath  their  surfaces,  as  in  the  healthy  skin,  are  not  un- 
frequently  considerably  enlarged.  In  the  elephantiasis  of  the  extremities 
and  of  the  scrotum  not  only  the  isolation,  but  even  the  circumscribed 
appearance,  of  a  tumour  is  lost ;  the  affection  is  classed  with  the  dis- 
eases of  the  skin  rather  than  with  tumours,  and,  in  morbid  anatomy,  is 
perhaps  not  to  be  distinguished  from  the  consequences  of  chronic  or  re- 
peated inflammations  of  the  integuments.  In  all  cases,  however,  let  the 
external  form  be  what  it  may,  there  is  such  uninterrupted  continuity  be- 
tween the  several  tissues  of  the  overgrowth  and  those  of  the  healthy  cutis, 
that  the  disease  might  be  taken  as  the  type  of  the  '  continuous  over- 
growths.'1 

Fibro-Cellular  Tumours,  properly  so  called,  are  much  rarer  than 
the  outgrowths  of  the  same  texture  which  I  have  just  described.  They 
are  also  rare,  in  comparison  with  other  tumours  ;  and  this  is  singular, 
considering  the  abundance  of  the  fibro-cellular  tissue  naturally  existing, 
its  general  diffusion,  its  easy  formation  after  injuries  in  disease,  and 
even  in  and  about  other  tumours.  I  can  in  no  wise  explain  the  fact ; 
but  it  is  certain  that  for  ten  tumours  formed  of  fat  or  cartilage  (tissues 
which  are  rarely  produced  in  other  diseases),  we  do  not  find  more  than 
one  formed  of  fibro-cellular  tissue. 

The  form  in  which  the  fibro-cellular  tumours  are  most  frequently 
seen  is  that  of  oval  or  round  masses  of  soft,  elastic,  close,  and  pliant  tissues, 
smooth  and  uniform,  or,  when  they  grow  among  yielding  parts,  deeply 
and  variously  lobed.  Their  exterior  surface  is  connected  with  the  ad- 
jacent parts  by  a  capsule  of  connective  tissue,  which  generally  splits 

1  Well-marked  specimens  of  cutaneous  outgrowths  are  in  the  Museum  of  the  College, 
Nos.  2283  to  2290,  2466-7  ;  2708  to  2714  ;  and  in  that  of  St.  Bartholomew's,  Ser.  xi. 
18,  19  ;  Ser.  xxviii.  18  ;  and  Ser.  xxxii.  36,  37.  I  lately  cut  one  from  a  man's  nates  (a 
very  unusual  place  of  growth),  which  weighed  upwards  of  eight  pounds.  It  had  been 
growing  for  twenty  years,  and  formed  a  great  pendulous  mass,  on  which  he  used  to  sit, 
its  base  covered  the  whole  region  of  the  glutei  muscles.  As  examples  of  cutaneous 
outgrowths,  ought  also  to  bo  enumerated  those  cases  of  a  peculiar  form  of  tumour  of 
the°skin  whichnprofessor  Valentine  Mott  has  described  by  the  name  of  'Pachyder- 
matocele'In  the  Med.-Chir.  Trans,  xxxvii.  1854.  Of  the  five  cases  recorded,  one 
returned  twice  after  removal.  Other  cases  of  cutaneous  outgrowths  are  recorded  by 
Mr  0  Pomberton  in  Med.  Times  and  Gas.  July  1856. 

With  the  cutaneous  outgrowths  ought  perhaps  to  be  included  those  curious  cases 
which  constitute  the  Keloid  of  Alibert,  and  winch  appear  to  consist  of  a  fibrous 
development  in  the  subcutaneous  areolar  tissue.  Puller  information  on  tins  subject 
may  be  found  in  Dieberg's  pamphlet,  Be  Tiimorihm  Ccloidilnx,  Dorpat,  1852,  and  in  a 
paper  by  Dr.  Addison  in  Tram.  Med.-Chir.  Soc.  xxxvii.  1854. 
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readily.  When  handled  they  feel  peculiarly  tense  and  elastic  ;  their 
outer  surface  may  shine  like  a  thin  sac  full  of  fluid.  On  their 
sections  we  see  opaque  white  bands,  intersecting  a  shining  succulent 
basis-substance  of  serous  yellow  or  greenish-yellow  tint.  Through  this 
basis  the  bands  course  in  circles  or  wavy  lines,  or  form  complete  par- 
titions ;  or,  in  the  smaller  lobes  of  the  tumour,  they  run  without  order, 
only  forming  white  marks  on  the  yellow  ground-colour,  but  giving  no 
appearance  of  grain,  or  of  regularly  fibrous  structure. 

The  peculiar  yellow  colour  of  the  basis-substance  of  these  tumours 
makes  them  look  at  first  like  fat ;  it  is  due,  however,  not  to  fat,  but  to 
a  serous,  or  synovia-like,  or  very  viscid  fluid,  which  is  infiltrated 
through  the  substance  of  the  tumour.  The  mass  is  just  like  anasar- 
cous  areolar  tissue — most  of  all  like  the  subcutaneous  areolar  tissue  of 
the  back,  as  one  sees  it  dissected  in  a  dropsical  body.  When  such  a 
tumour  is  cut  through  or  sliced,  the  clear  yellow  fluid  oozes  from  it,  or 
may  be  abundantly  pressed  out ;  in  alcohol  the  same  fluid  coagulates  ; 
in  both  cases,  the  filamentous  tissue  contracting,  becomes  denser  and 
more  compact,  and  more  uniformly  opaque  white,  like  that  of  the 
softer  varieties  of  fibrous  tumour.  It  is  to  these  last-named  tumours, 
indeed,  that  the  fibro-cellular  have  the  nearest  relations,  and  into  them 
that  they  '  pass  '  through  gradational  specimens ;  but  there  is  just  the 
same  difference,  as  well  as  just  the  same  relation,  between  these  kinds 


i 


Kg.  58. 

of  tumours  as  there  is  between  the  embryonic  and  the  natural  fibro- 
cellular  and  fibrous  tissues ;  and  there  is  a  similar  propriety  in  distin- 
guishing them. 

Kg.  58.   Microscopic  elements  of  a  fibro-cellular  tumour  with  cells  in 
Stages  of  elongation  and  attenuation.   Magnified  about  450  times.  '  Tnnous 
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Examined  with  the  microscope,  the  fibro-cellular  tumours  display 
the  filamentous  appearance  characteristic  of  that  tissue  after  which 
they  are  named.  In  many  cases  parallel,  soft,  undulating  filaments 
are  found  collected  in  fasciculi,  which  interlace,  and  from  which  single 
filaments  can  often  be  traced  out  (Fig.  58)  ;  or,  where  this  is  not  seen, 
the  texture  looks  filamentous  through  markings  or  wrinkles  on  the 
surface  of  a  more  homogeneous  substance.  The  best  developed  f>nd 
most  filamentous  tissue  is  in  the  intersecting  white  bands  ;  but  similar 
tissue  is  usually  present  everywhere.  In  many  instances  elongated, 
or  attenuated  corpuscles,  or  abundant  nuclei,  appear  among  the  fila- 
ments, or  imbedded  in  the  more  homogeneous  substance,  and  acetic  acid 
rarely  fails  to  bring  into  view  such  nuclei  in  crowds. 

In  the  softer,  looser,  and  more  succulent  varieties  of  these  fibro- 
cellular  tumours,  which  on  section  have  a  jelly-like,  flickering  appear- 
ance, and  to  which  the  name  of  Myx- 
oma or  Mucous  tumour,  employed  by 
Virchow,  is  more  especially  applicable, 
the  structure  of  the  tumour  closely 
resembles  the  embryonic  connective 
tissue,  or  the  Whartonian  jelly  of  the 
umbilical  cord.1  When  cut  into,  these 
tumours  are  seen  to  be  soaked  with  a 
clear  yellow  fluid  which  readily  drains 
away.  Under  the  microscope,  well- 
marked,  rounded,  oval,  elongated,  or 
even  branched  corpuscles  are  easily 
recognised,  whilst  the  intermediate 
material  is  indistinctly  fibrillated,  and  the  filaments  of  the  connective 
tissue  are  imperfectly  formed. 

The  homology  of  these  tumours,  in  respect  of  tissue,  is  thus  as  per- 
fect as  that  of  the  fatty  tumours.  In  chemical  analysis  they  may  yield 
gelatine  from  the  well-formed  fibro-cellular  tissue ;  but  I  believe  they 
yield  much  more  albuminous  matter  from  their  imperfectly -developed 
tissue,  and  from  the  serous  fluid  that  is  soaked  in  them. 

Via  59  From  a  characteristic  specimen  of  a  Myxoma.  This  tumour  ^as  remove  1 
bv  £f  Jctph  Bell  from  the  male  perineum  close  to  the  urethra.  PreparaUon  *2o84, 
Anatomical  Museum,  University  of  Edinburgh. 


Fig.  59. 


1  Theso  will  he  agai 


„  referred  to  in  the  chapter  on  Recurrent  Tumours. 
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Fig.  60. 


In  general,  there  is  nearly  complete  uniformity  through,  the  whole 
mass  of  cne  of  these  tumours.  Oftentimes,  however,  different  portions  are 
more  or  less  cedematous  (if  I 
may  so  call  them) ;  and,  which 
is  more  remarkable,  portions 
of  cartilage,  sometimes  parti- 
ally ossified,  may  be  found  in 
or  over  them.  I  have  thrice 
seen  this.  In  the  first  case 
nodules  of  cartilage  "were  em- 
bedded in  a  fibro-cellular 
tumour  that  grew  in  the  ball 
of  the  great  toe ;  in  the 
second  (a  similar  tumour 
from  the  thigh)  (Fig.  60),  a 
portion  of  its  surface,  and  one 
of  its  chief  partitions,  were 
formed  of  cartilage  partially  ossified ;  in  the  third,  a  similar  tumour 
from  the  thigh  was  thinly,  but  completely,  encased  with  bone.1  More- 
over, besides  these  differences  dependent  on  mixtures  of  other  tissues 
with  those  proper  to  the  tumours,  some  may  be  found  which  are  due 
to  parts  of  the  tumour  being  immature  or  imperfectly  developed,  and 
from  this  imperfect  state  degenerate.  I  have  lately  seen  two  such 
specimens,  of  which  one  was  removed  from  the  inner  and  deeper  part 
of  a  gentleman's  ham  by  Sir  W.  Lawrence ;  and  the  other,  seated 
between  the  superficial  and  deep  muscles  of  a  woman's  forearm,  was 
removed  by  Mr.  Gay.  The  former  was  of  three  years',  the  latter  of 
two  years',  growth.  Both  were  of  oval  form,  deeply  lobed,  very  soft, 
loosely  connected  by  a  thin  capsule  with  the  adjacent  healthy  parts,' 
and  about  eight  inches  in  chief  diameter.  Partitions,  proceeding  from 
the  capsule,  and  including  large  bloodvessels,  intersected  the  tumours, 
Which  were  mainly  composed  of  a  bright  serous-yellow,  flickering,  but 
tenacious  substance,  half  pellucid  like  size-gelatine.  Opaque- white 
lines  traversing  this  substance,  gave  it  the  general  appearance  of  the 
softest  and  most  succulent  fibro-cellular  tumours,  or  of  the  common 
mucous  polypus  of  the  nose. 

Fig.  60  Section  of  a  fibro-cellular  tumour  intersected  with  cartilage  and  partialis 
encased  with  bone  :  reduced  one-half.    Series  xxxv.  No.  72.  ParuaUj 


xJ/nS  7P4,tr,1S  ^  "       M"°Um  °f      Barthol0lWs  hospital.  Series 
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These  characters,  which  were  common  to  large  portions  of  both 
tumours,  were,  however,  in  some  lobes  of  eacb,  widely  deviated  from. 
In  the  tumour  from  the  ham,  some  lobes  were  suffused  and  traced  over 
with  bright  crimson  and  vermilion  tints,  and  looked  like  lumps  of  size 
and  vermilion  ill-mixed  for  an  injection.  Other  lobes  had  patches  of 
buff-coloured  or  ochrey  soft  shreddy  substance,  or  consisted  almost 
wholly  of  such  a  substance.  In  the  tumour  in  the  forearm  there  was 
less  appearance  of  vascularity,  but  the  ochrey  substance  was  more  abun- 
dant, and  parts  of  some  lobes  seemed  liquefied  in  a  turbid  thick  fluid 
of  ochre  or  buff-yellow  tint.  In  other  portions  it  had  a  greenish-yellow 
hue,  as  if  infiltrated  with  dried-up  pus  ;  in  others,  it  was  nearly  white 
and  brain-like  ;  in  others,  it  had  mingled  shades  of  pink  and  grey.  But 
various  as  were  the  aspects  of  these  tumours,  so  that  with  the  naked 
eye  it  would  have  been  extremely  difficult  or  impossible  to  discern  their 
kind,  yet,  in  all  parts,  they  showed  microscopic  structures  characteristic 
of  the  fibro- cellular  tissue  in  an  immature  state.  Serous  or  synovia- 
like fluid  oozed  from  them,  but  none  that  was  pulpy  or  cream-like. 
The  serous- coloured  parts  consisted  mainly  of  well- formed  fibro-cellular 
tissue,  or  of  a  clear  imperfectly  fibrillated  blastema,  with  closely  imbed- 
ded corpuscles  like  nuclei.  Many  of  these  corpuscles  were  clear,  but 
many  were  granular,  as  if  with  fatty  degeneration,  or  appeared  changed 
into  small  granule  masses.  In  the  buff  and  ochre-coloured  parts,  simi- 
lar tissue  or  blastema  was  sprinkled  over,  or  was  quite  obscured,  with 
minute  shining  black-edged  molecules,  like  oil-particles,  and  with  drops 
of  oil.  In  other  parts,  some  nuclei  appeared  like  those  of  very  softcar- 
tilage  ;  in  others,  crystals  of  cholestearine  were  mingled  with  the  oily 
matter.  In  the  greenish-yellow  parts,  also,  were  corpuscles,  like  shri- 
velled pus-cells,  mixed  with  fatty  particles  and  debris ;  and  again,  in 
other  parts,  cells  elongated  like  those  of  granulations. 

No  specimens  could  illustrate  better  than  such  as  these  the  necessity 
of  learning,  as  I  have  already  said,  to  distinguish,  in  each  tumour,  the 
exceeding  varieties  presented,  in  the  phases  of  development,  of  prema- 
ture degeneration,  and  of  disease. 

The  most  frequent  seats  of  fibro-cellular  tumours  appear  to  be  the 
scrotum,  the  labium  or  the  tissues  by  the  side  of  the  vagina,  and  the 
deep-seated  intermuscular  spaces  in  the  thigh  ami  arm.  They  may 
occur  also,  in  other  parts;  but  either  they  particularly  affect  these,  or 
else  a  singular  chance  has  shown  them  to  me  in  those  situations  with 
unusual  frequency. 
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In  the  scrotum  I  have  been  able  to  examine  two  cases,  and  have 
found  records  or  notices  of  many  more.  The  first  case  is  represented  in 
a  large  specimen  in  the  Museum  of  St.  Bartholomew's  (Series  xxxv. 
No.  70),  and  in  a  drawing  (327)  made  shortly  after  the  parts  were  re- 
moved. The  patient  was  a  carpenter,  seventy-four  years  old  ;  and,  when 
he  was  under  Mr.  Stanley's  care,  the  tumour  had  existed  four  years. 
It  was  a  huge  mass,  about  a  foot  long,  and  six  or  seven  inches  wide, 
filling  the  scrotum,  and  drawing  over  it  all  the  adjacent  integuments. 
A  collection  of  fluid,  like  a  hydrocele,  was  at  its  lower  part,  a  large 
hernial  sac  was  above  it,  and  the  scrotum  was  thick  and  cedeinatous. 
The  obscurities  these  complications  threw  upon  the  diagnosis  of  the 
tumour,  the  doubt  how  far  the  hernial  sac  might  extend,  the  patient's 
age,  and  his  aversion  for  any  operation,  were  sufficient  to  dissuade  from 
active  interference. 

The  patient  died  about  half  a  year  after  leaving  the  hospital.  The 
tumour  had  attained  the  weight  of  twenty-four  pounds  ;  the  testicle, 
with  a  distended  tunica  vaginalis,  lay  pressed  down  below  it,  and  the 
hernial  sac  was  quite  clear  of  it  above.  It  was  easily  separable  from  the 
surrounding  tissues,  into  which  many  lobes  extended  far  from  the  chief 
mass,  and  on  section  appeared  partitioned  into  lobes  of  various  sizes 
and  shapes.  It  had  all  the  characters  which  I  have  described  as  be- 
longing generally  to  these  tumours,  varied  only  by  the  unequal  collec- 
tions of  blood  or  of  serum,  or  by  its  vaiious  firmness  of  texture  in  its 
several  portions. 

A  similar  case  was  brought  to  St.  Bartholomew's  by  Mr.  C.  R. 
Thompson,  to  whom  I  am  indebted  for  the  history.  The  patient  was  a 
parish-clerk,  seventy  years  old,  a  sickly-looking  man,  and  the  tumour 
had  been  nine  years  in  progress  before  his  death.  It  was  first  noticed 
as  a  hardness  just  above  the  testicle  ;  but  as  it  constantly  increased  in 
size,  it  filled  the  whole  scrotum,  displacing  the  adjacent  integuments, 
and  looking  at  first  sight  like  an  enormous  hydrocele.  Its  surface  was 
uneven  and  lobed,  in  some  parts  feeling  hard  and  brawny,  in  some  soft 
and  fluctuating.  For  many  years  it  was  inconvenient  only  by  its  size 
and  weight ;  but,  about  a  month  before  death,  one  of  its  prominent 
parts  sloughed,  and  haemorrhage  took  place  from  it.  After  this,  more 
extensive  sloughing  took  place  and  more  considerable  haamorrhage  and 
the  patient  sank. 

The  tumour  had-  the  same  characters  as  the  last,  except  in  the  part 
that  was  sloughing,  which  was  denser  and  more  compact,  and  of  a  dark 
blood-.taincd  colour,  like  congested  liver.  This  might  have  been  thought 
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cancerous ;  but  with  the  microscope  I  fouud  only  fibro- cellular  tissue 
infiltrated  with  inflammatory  exudation  and  blood ;  iii  other  portions, 
unmixed  fibro-cellular  tissue.1 

To  these  cases  I  might  add  one  related  by  M.  Lesauvages,2  in  which 
the  tumour,  in  a  man  seventy  years  old,  weighed  at  least  44  pounds  and 
was  of  such  a  size  that,  as  the  patient  sat  with  it  resting  on  his  thighs, 
it  reached  to  his  sternum  and  beyond  his  knees.  And  another  of  the 
same  kind  is  related  by  Dr.  O'Ferrall,  which  he  removed  successfully  ; 
but,  excellent  as  the  surgery  of  this  case  was,  its  pathological  complete- 
ness is  marred  by  the  suspicion  that  a  small  portion  of  it  was  of  can- 
cerous structure,  and  by  finding  of  a  '  solitary,  hard,  circumscribed 
tuber '  in  the  patient's  liver,  when,  some  months  after  complete  recov- 
ery from  the  operation,  he  died  with  phthisis.3 

Of  the  similar  tumours  growing  by  the  vagina,  the  best  instance 
that  I  know  is  that  recorded  by  Sir  W.  Lawrence.4  A  portion  of  the 
tumour  is  in  the  Museum  of  St.  Bartholomew's  Hospital  (Series  xxxv. 
No.  19)  ;  and,  though  altered  from  its  first  condition,  it  proves  the 
identity  of  the  disease  with  that  of  which  I  have  been  speaking.  The 
patient  was  a  lady,  28  years  old,  and  the  tumour,  suspended  from  the 
labium  and  buttock  as  far  as  the  coccyx,  reached  near  to  her  knees, 
was  as  broad  as  her  two  thighs,  and  measured  32  inches  in  its  greatest 
circumference.  It  had  been  growing  four  years,  and  produced  no  incon- 
venience except  by  its  weight  and  bulk.  It  was  soft  and  lobed,  and 
the  skin  was  loosely  connected  with  it.  Sir  W.  Lawrence  removed  the 
greater  part  of  this  tumonr ;  but  a  portion  which  advanced  into  the 
labium  and  along  the  side  of  the  vagina  could  not  be  eradicated :  this 

'  The  two  foregoing  cases  are  published  by  Mr.  Thompson  in  the  Medical  Gazette, 
May  30,  1851. 

■  Archives  Gen.  de  Med.  ix.  p.  212,  1845.  M.  Lesauvages  refers  to  another  very 
probable  case  in  which  Bayle  removed  the  tumour.  It  was  of  three  or  four  years' 
growth,  and  as  large  as  a  head.  The  patient  died,  without  return  of  the  disease,  seven 
or  eight  years  afterwards.  _ 

■  I  am  indebted  for  those  particulars,  beyond  what  were  published  in  the  Ditbttn 
Journal  of  Medical  and  Chemical  Science,  i.  1846,  to  the  kindness  of  Dr.  O'Ferrall. 
Mr  Curling  (On  Diseases  of  the  Testis,  p.  51)  refers  to  two  cases  of  small  fibrous 
fcumours  removed  from  the  scrotum,  in  one  of  which  the  tumour  was  supposed  to  be  a 
thin  testicle     These  were  probably  of  the  kind  here  described.    So  probably,  were 

££  Srtd  to  by  .chub  Irseudoplasmen ,  v  on,,  i  e  of  which  a  fatty  umour  was 

combined  with  one  of  several  •  fibroid'  tumours  in  a  scrotum.  Othei  cases  ,n  the 
e  roll  are  also  described  by  Mr.  Hutchinson  in  the 

December  3 1 ,  1853.    And  in  the  Lancet,  July  1856,  »  recorded  a  case  m  the  practice 
Of  Sir  W.  Fcrgusson  where  the  tumour  recurred  m  the  scrotum. 
*  Mcdico-Chirurgical  Transactions,  xvii.  p.  H. 
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was  therefore  cut  across ;  and,  when  it  had  grown  again,  was  removed 
in  a  second  operation  two  years  afterwards.  The  patient  then  recov- 
ered perfectly,  and  lived  without  any  retnrn  of  the  disease,  more  than 
twenty  years  after  the  operation.  Sir  W.  Lawrence's  account  of  the 
tumour,  and  its  present  appearance,  leave  no  doubt  that  it  was  of  this 
fibro- cellular  kind. 

A  similar  specimen,  weighing  more  than  10  pounds,  was  removed 
by  Mr.  Liston  from  a  patisnt  thirty  years  old,  in  whom  it  had  been 
growing  many  years,  and  a  portion  of  it  is  in  the  Museum  of  the  Col- 
lege (No.  2715).  Many  of  smaller  size  have  been  removed  from  the 
same  part ; 1  and  I  have  met  with  two  which  have  presented  the  same 
disease  in  another  phase. 

A.  woman,  thirty-four  years  old,  had  a  tumour  pendulous  from  the 
right  wall  of  the  vagina  and  the  right  nympha.  It  was  a  large  flask- 
shaped  mass,  about  five  inches  in  diameter,  attached  by  a  pedicle  about 
one  inch  and  a  half  in  length  and  thickness,  over  the  upper  part  of 
which  the  orifice  of  the  uretha  was  arched.  All  the  lower  part  of  the 
tumour  was  sloughing,  and  discharging  an  offensive  ichorous  fluid. 
The  upper  half  was  covered  with  healthy  mucous  membrane,  and  felt 
uniformly  tough,  pliant,  and  elastic. 

The  patient  had  noticed  this  disease  for  three  or  four  years.  It 
began  as  a  tumour,  projecting  into  the  vagina  from  beneath  its  right 
wall,  and  in  this  situation  acquired  a  large  size  before  it  protruded  ex- 
ternally. It  was  punctured,  and  then  grew  more  rapidly  ;  but  the  pro- 
trusion did  not  take  place  till  about  ten  days  before  I  saw  the  patient. 
After  this  protrusion  it  enlarged  very  quickly,  and,  with  the  sloughing, 
the  general  health  suffered  severely.  I  removed  the  tumour,  dissecting 
it  out  with  little  difficulty,  and  the  patient  remained  well  for  at  least 
ten  years. 

It  presented  a  well-marked  instance  of  a  very  cedematous  and 
sloughing  fibro-cellular  tumour,  and  microscopic  examination  found 
abundant  inflammatory  exudation  mingled  with  the  rudimental  fibro- 
cellular  tissue. 

At  nearly  the  same  time  I  saw  a  case  essentially  similar  to  this ; 
but  the  tumour  was  suspended  from  the  labium,  and  the  patient  was' 

'Sir  W.  Lawrence,  I.  c,  refers  to  one  by  Mr.  Earle.    Cases  are  also  described  bv 
»ir  B.  C.  Brodie,  Med.  Gaz.  i.  p  484 ;  Mr.  Cfesar  Hawkins,  Med.  Gaz  xxi  p  925 
Z\rt-v'  TT'nT  °(      ^Mo^al  8ooiety>        ii.  p.  301  ;  and  (probably) 

bv  M  V 1  Ual'  U  P>  52°'  and  iv-  p-  337<    A  BPecin«n  from  a  case 

by  Mr.  Keate  is  in  tha  Museum  of  St.  George's  Hospital 
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about  sixty  years  old.  And  this  last  fact  is,  perhaps,  worth  notice ; 
inasmuch  as,  with  this  exception,  all  the  cases  of  the  fibro-cellular 
tumour  by  the  vagina  that  I  have  met  with  have  occurred  in  young 
women,  while  all  the  similar  tumours  in  the  scrotum  have  been  in  old 
men. 

The  occurrence  of  such  tumours  as  these  in  the  scrotum  and  labium 
may  make  it  necessary  that  I  should  particularly  say  they  are  not  the 
same  disease  as  are  the  cutaneous  growths  which  form  the  pendulous 
tumours — the  elephantiasis,  as  it  is  sometimes  called — of  the  same  parts, 
and  which  I  have  already  briefly  described.    The  main  differences  are  : — 
1st.  That  these  fibro-cellular  tumours  may  be  separated  or  enucleated 
from  the  tissues  among  which  they  lie;  whereas  the  cutaneous  growths 
have  no  definite  boundary,  but  are  continuous  with  the  proper  tissue 
of  the  scrotum,  or  labium,  or  nympha :  the  two  diseases  have  the 
common  differences  between  tumours  and  outgrowths.    2nd.  In  the 
growth  of  the  fibro-cellular  tumours,  the  surrounding  parts,  including 
the  skin,  or  the  mucous  membrane,  grow  in  adaptation  to  the  tumour, 
but  often  defectively,  or,  at  the  most,  only  normally ;  but  in  the  cu- 
taneous outgrowths  all  the  tissues  take  part,  and  the  proper  tissue  and 
appended  organs  of  the  cutis  are  nearly  as  much  exaggerated  as  the  fibro- 
cellular  substance.    And  3rdly.  In  the  tumours,  fibro-cellular  tissue  is 
the  highest  form  attained,  or,  at  most,  a  small  quantity  of  elastic  tissue 
is  mingled  with  it ;  but,  in  the  outgrowths,  all  the  component  structures 
of  the  skin  and  subcutaneous  tissue  are  increased. 

The  two  diseases  are  thus  different.  Still,  the  fact  is  significant  that 
the  parts  most  liable  to  the  cutaneous  outgrowths  are  also  those  in  or 
near  which  the  fibro-cellular  tumours  most  frequently  occur ;  and  it  may 
be  noted  that,  among  those  parts  in  which  fatty  tumours  are  most  rare, 
the  hbro-cellular  are  the  most  common. 


For  examples  of  fibro-cellular  tumours  removed  from  deep  inter- 
muscular  spaces,  I  may  refer  to  two  specimens  already  described,  and 
to  two  others  in  the  Museum  of  St.  Bartholomew's  Hospital.  One  of 
these  was  removed  twelve  years  ago,  by  Mr.  Stanley,  from  an  elderly 
man  •  it  lay  under  the  vastus  interims  muscle,  and  was  easily  dislodged 
from'the  cavity  in  which  it  was  imbedded ;  it  was  a  smooth,  spheroi- 
dal mass,  thinly  incapsuled,  and  the  bright  yellowish  colour  .1  us  sur- 
face made  it  to  be  regarded  as  a  firm-textured  fatty  tumour  (Series 
xxxv.  No.  33)  ;  but  the  microscope  found  little  or  no  fat  in  xt,  and  its 
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present  aspect  leaves  no  doubt  of  its  nature.  The  patient  died  after 
the  operation,  and  had  no  similar  disease  in  other  parts. 

The  second  of  these  specimens  was  removed  by  Mr.  Savory,  from 
beneath  the  tensor  vaginas  femoris  of  a  man  thirty-eight  years  old.  It 
was  of  uncertain  date,  but  had  been  observed  about  five  months ;  it 
was  firm,  elastic,  smooth,  moveable,  and  painless.  In  the  operation  it 
was  easily  removed  from  its  resting-place  on  the  rectus  muscle  and  the 
inferior  spine  of  the  ilium  ;  the  patient  recovered  perfectly,  and  has  re- 
mained well  for  nearly  two  years. 

This  tumour  was  a  smooth  oval  mass,  measuring  about  5  inches  by 
3^  (Series  xxxv.  No.  72).  Both  in  general  aspect  and  in  microscopic 
characters  it  might  have  been  taken  for  a  type  of  the  species,  except  for 
the  peculiarity  of  its  being  at  one  end  capped  with  a  layer  of  cartilage 
and  cancellous  bone,  and  having  nodules  of  cartilage  set  along  the 
course  of  one  of  the  chief  partitions  between  its  lobes  (Fig.  60). 

To  these  specimens  I  may  add  another,  in  the  College  Museum,  of 
which  Mr.  Hunter  has  left  the  record  that  it  was  taken  from  the  thie'h, 
and  had  been  supposed  to  be  an  aneurism.1 

These  seem  to  be  the  most  common  seats  of  the  fibro- cellular 
tumours,  but  I  have  preserved  specimens  from  other  parts.  One  was 
removed  by  Mr.  Stanley  from  the  sole  of  the  foot,  where,  surely,  we 
might  have  expected  a  fatty  rather  than  any  other  tumour.  The 
patient  was  a  healthy  man,  forty-one  years  old,  and  the  deeply  bilobed 
and  very  prominent  tumour  lay  in  the  subcutaneous  tissue  over  the 
metatarsal  bones,  with  small  lobular  prolongations  extending  among 
the  deeper-seated  tissues.  It  was  of  eight  years'  growth,  and  nodules 
of  cartilage  were  imbedded  in  the  pliant  and  cedematous  fibro- cellular 
tissue  of  many  of  its  lobules. 

Another  of  these  specimens  was  removed  by  Mr.  John  Lawrence, 
with  the  testicle,  within  the  tunica  albuginea  of  which  it  appears  to  be 
entirely  enclosed.  The  patient  was  a  healthy-looking  man,  thirty- 
seven  years  old,  and  the  tumour  had,  in  seven  years,  grown  to  a  mea- 
surement of  nearly  six  inches  by  four.  When  first  removed,  it  was  to 
the  eye  exactly  like  a  fatty  tumour,  but  it  contained  no  fat,  and  was  a 

1  Two  remarkably  good  cases  have  boon  recorded  by  Prof.  Santesson  in  Hyqeia 
(translated  in  Dublin  Journal,  xx.).    They  lay  just  external  to  the  peritoneum 
between  it  and  the  rectus  and  fcransversalis  muscles,  and  both  were  examples  of  very 
rapid  growths.    I  removed  in  January  1870  a  lnrgo  tumour  of  this  kind  from 
beneath  the  gracilis  muscle  of  a  man  aged  ai*ty-thwe-(Jr«toi  Med.  Journal,  Jan. 
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typical  specimen  of  fibro-cellalar  tumour  in  a  very  cedematous  or  ana- 
sarcous  state. 

A  third  was  removed  from  over  the  npper  part  of  a  girl's  saphena 
vein,  by  Mr.  Skey.  It  was  completely  encased  in  bone  ;  but  its  mass 
was  perfect  soft  and  elastic  fibro-cellular  tissue. 

A  fourth  specimen  is  a  tnmour  which  I  removed  from  the  orbit  of 
a  man  forty  years  old,  in  whom  it  had  been  growing  for  about  eighteen 
months.  It  has  the  general  and  microscopic  characters  of  the  species, 
bnt  is  very  soft,  and  is  composed  of  a  clnster  of  small  masses,  looking 
almost  like  a  bunch  of  small  gelatinous  polypi  of  the  nose.1 

A  fifth  is  an  oval  bilobed  tumour,  abont  half-an-inch  in  diameter, 
which  I  removed  from  a  young  man's  tongue,  in  the  very  substance  of 
whicb,  near  its  apex,  it  had  been  growing  for  three  years.  It  was 
firmer  than  most  of  the  others,  yet  succulent,  and  formed  of  an  ob- 
scurely filamentous  tissue,  abundantly  nucleated. 

The  specimens  to  which  I  have  now  referred  will  be  sufficient,  I 
think,  to  justify  the  giving  a  distinct  name  to  the  kind  of  tumour  of 
which  they  are  examples.  There  may  be  found,  indeed,  many  speci- 
mens that  will  connect  these  with  fibrous  tumours ;  but,  as  I  have  al- 
ready said,  if  we  may,  among  the  natural  tissues,  distinguish  the  fibro- 
cellular,  areolar,  or  looser,  from  the  fibrous,  tendinous,  or  denser,  form 
of  connective  tissue,  so  should  we  make  a  corresponding  distinction  of 
the  tumours  that  are  respectively  like  them. 

I  need  only  add  a  few  words  respecting  the  general  history  of  these 
tumours.  They  have  been  found,  I  believe,  only  in  or  after  the  adult 
period  of  life,  and  in  persons  with  apparently  good  general  health. 
Their  causes  are  wholly  unknown.  Their  development  appears  to  be 
like  that  of  the  natural  fibro-cellular  tissue,  which,  in  the  myxomatous 
form  of  these  tumours,  does  not  pass  beyond  the  embryonic  stage.  I 

i  Three  cases  of  tumour  in  the  orbit,  which,  I  think,  must  have  been  like  this,  are 
described  by  Schuh  (p.  63)  under  the  names  ' Zellgewebsschwanmi,'  'Fungus 
collulosus  '  Besides  the  specimens,  above  described,  which  are  all  in  the  Museum  of 
St  Bartholomew's,  I  have  seen  two  removed  from  the  scalp,  both  of  which,  before 
removal  were  supposed  to  bo  cutaneous  cysts;  and  one  of  large  size  situated  in  the 
scalp  has  also  been  described  by  Mr.  Flower  (Lancet,  Oct.  27,  1860).  A  tumour 
removed  by  Dr.  Humphry  {Lectures  on  Surgery,  p.  1 87)  from  a  finger,  and  oue  described 
by  Lebert  (Phys.  Pathol,  ii.  p.  173)  as  a  fibrous  tumour  of  the  neck,  were  probably  of 
this  kind  In  other  localities,  as  in  the  bones,  the  nerves,  and  the  mamm*.  tumours 
belonging  to  this  group  have  been  described,  and,  for  an  account  of  such  eases  I  may 
2  fhe  elaborate  treatise  on  tumours  by  Professor  Virchow  (Jhe  KrankMJtcn 
Geschiviilste,  i.  Lecture  v.) 
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have  often  found  in  them  abundant  cells  lengthening  and  attenuating 
themselves  as  in  the  organising  of  lymph  or  granulations.  These  I  am 
disposed  to  regard  as  proper  rudimental  parts  of  the  growth ;  for  they 
are  often  peculiarly  well  marked,  and  have  no  appearance  of  being  pro- 
duced in  disease. 

The  growth  of  these  tumours  is  quick  in  comparison  with  the 
average  rate  (so  far  as  we  can  roughly  estimate  it)  of  innocent  tumours. 
They  often  enlarge  very  quickly ;  but  this  enlargement  is  probably  not 
growth,  but  swelling,  through  increase  of  the  oedematous  effusion  (and 
this  difference  between  growth  and  swelling  may  be  usefully  remem- 
bered in  the  diagnosis  of  many  tumours) .  The  growth  is  usually  pain- 
less ;  but  about  the  vagina  is  apt  to  be  too  rapid  for  the  superjacent 
tissues.  Its  possible  extent  is  very  great.  I  have  mentioned  one 
tumour  of  44  pounds'  weight,  and  another  of  24  pounds,  which  was 
still  growing. 

Of  the  diseases  of  these  tumours  nothing  has  been  yet  observed, 
except  the  sloughing  and  suppuration  that  occurred  in  one  of  the  cases 
I  have  mentioned.  As  to  their  nature,  all  that  has  been  said  implies 
that  they  are  completely  innocent ;  and  I  have  seen  no  sufficient  reason 
to  doubt  that  they  generally,  or  always,  are  so.  Once,  indeed,  I  think 
such  a  tumour  recurred  after  removal ;  and  once,  in  the  testicle,  a 
small  growth  of  medullary  cancer  existed  near,  but  separate  from  a 
large  fibro-cellular  tumour :  but  these  are  the  only  suspicious  cases  I 
have  known. 

Closely  allied,  and  in  particular  to  the  myxoma  or  more  rudimentary 
form  of  fibro-cellular  tumours,  is  a  group  of  tumours  to  which  Virchow 
has  given  the  name  of  Glioma.  These  tumours  occur  in  the  nervous 
centres,  more  especially  in  the  substance  of  the  brain,  though  they  are 
sometimes  found  in  the  auditory  nerve  and  in  the  retina.  In  a  former 
lecture,  p.  112,  the  presence  of  a  very  delicate  connective  substance  or 
neuroglia  was  described  as  forming  a  constituent  part  of  the  nervous 
centres.  It  consists  of  a  dimly  granular  matrix,  which  sometimes  ex- 
hibits a  faint  appearance  of  fibrillation,  and  contains  multitudes  of 
small  pale,  round  or  oval,  corpuscles  (Fig.  12).  It  supports  the 
bloodvessels  and  the  proper  nervous  structures  which  enter  into  the 
formation  of  the  brain  and  spinal  cord. 

Sometimes  this  neuroglia  increases  in  quantity  in  a  particular 
locality,  and  by  this  local  increase  a  tumour  is  produced,  which,  on 
microscopic  examination,  is  found  to  bo  chiefly  composed  of  small  cor- 
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puscles  similar  to  those  of  the  neuroglia  itself,  though  sometimes  they 
may  assume  a  caudate  or  even  a  stellate  form.  A  stroma  with  faint 
fibrillae,  arranged  in  very  regular  networks,  is  sometimes  to  be  re- 
cognised between  these  cells,  and  in  this  stroma  capillary  bloodvessels 
are  found.  When  these  vessels  are  numerous  they  may  rupture  and 
occasion  haemorrhage  into  the  substance  of  the  tumours.  In  some 
cases  the  gliomatous  tumour  has  a  firm  consistence,  and  the  stroma 
then  consists  of  a  more  compact  substance,  in  which  distinct  fibrillsB 
may  be  seen,  which  often  lie  parallel  to  each  other,  and  can  sometimes 
even  be  isolated  in  distinct  threads.1 


Fig.  61. 


It  is  well  known  that  the  chorion  sometimes  assumes  a  very  re- 
markable appearance.  The  villi  on  its  surface  swell  out,  and  are  borne 
on  long,  slender,  and  often  branching  pedicles  (Fig.  61).  To  this  ap- 
pearance the  name  of  Hydatid  Mole  is  given.    The  nature  of  these 

so-called  hydatids  has  excited  con- 
siderable discussion.  From  their 
cyst-like  character,  I  at  one  time 
supposed  that  they  were  a  cystic 
disease  of  the  villi  of  the  chorion, 
and,  following  the  description  of 
Mettenheimer,2  regarded  them  as 
examples  of  cyst  formation  by 
dilatation  of  primary  anatomical 
elements  ;  and  produced  by  an  ex- 
pansion of  the  cells  which  normally  exist  both  on  the  surface  and  in 
the  substance  of  the  villi. 

GKerse  and  H.  Meckel  considered3  that  the  disease  was  a  swollen 
condition  of  the  villi  due  to  an  accumulation  of  fluid  in  the  loose  tissue 
in  their  interior,  and  this  view  has  been  adopted  by  Dr.  Graily  Hewitt.4 
Virchow,  on  the  other  hand,  regards  the  enlargement  of  the  villi  as 
occasioned  by  a  hypertrophy  of  their  proper  tissue,  which  he  compares 
with  the  mucous  tissue  of  the  vitreous  humour.  Hence  he  includes 
the  hydatid  mole  in  his  group  of  myxomata  or  mucous  tumours."  There 

-  For  a  more  detailed  account  of  these  tumours,  consult  Virchow:  ^^r""Hf  Z 
Gesckllste,  ii.  Lecture  XVIII.  An  illustrative  case  is  descr.bed  by  Dr.  Lauchlau 
Aitken,  Ed.  Med.  Journal,  September  1868. 

*  millev's  ArcJdv,  1850,  p.  417. 

*  Vcrhandl.  der  Geselhch.fur  Gcburislmlte  m  Berlin,  184,. 

'  Trans.  Obstot.  Soc.  London,  i.  1859.  <Wbiir  Proc 

*  See  nlso  a  ease  of  hyperplasia  of  the  chorion,,  vdh  by  Dr.  A.  D.  Sinclair,  Hoc. 
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Fig.  62. 


can  be  no  doubt,  however,  but  that  cysts  not  unfrequently  form  in  these 
hypertrophied  villi,  and  there  is  reason  to  believe  that  these  cysts  may 
be  derived  from  vesicular  expansions  of  the  normal  cells  of  their  tissue 
(Fig.  62).  It  seems  probable,  however,  that  these  cysts  are  not  the 
essential  characters  of 
the  disease,  but  merely 
arise  as  secondary 
formations  in  its  pro- 
gress. 

In  this  place,  also, 
it  may  be  well  to  refer 
to  certain  tumours,  in 
which  peculiar  cylin- 
drical structures  are 
formed,  for  which  Bill- 
roth has  proposed  the  name  of  Cylindroma.1  The  structure  and 
affinities  of  these  tumours  have  given  rise  to  considerable  difference  of 
opinion,  for  their  characteristic  appearance  under  the  microscope  is  due 
to  the  presence  of  bodies  which  cannot  be  said  to  occur  as  normal  tex- 
tures. At  one  time  it  was  supposed  that  the  peculiar  cylindrical  structures 
were  indicative  of  a  distinct  and  special  kind  of  tumour,  but  further 
observations  have  shown  that  they  may  exist  in  tumours  which  occur 
in  different  regions  of  the  body,  and  which  may  be  entirely  innocent, 
or  recur  in  the  scar  after  operation.  Thus,  they  have  been  seen  in 
tumours  of  the  orbit,  the  nose,  the  antrum,  the  humerus,  the  loins,  and 
of  the  parotid,  in  an  epulis,  and  in  spreading  cancroid  ulcers.  These 
cylinders  usually  present  a  transparent,  colourless,  glassy  character. 
They  branch  and  frequently  anastomose,  are  varicose,  and  swell  out 
into  knob-like  ends.  Not  unfrequently  they  radiate  from  a  common 
centre,  and  give  off  branches  in  a  cactus-like  manner :  sometimes 
globular  or  bladder-like  bodies  occur,  and  whilst  these  and  the  cylinders 
may  at  times  seem  perfectly  structureless,  yet  in  other  cases  they  may 
be  filled  with  roundish,  or  radiate,  or  spindle-shaped  cells.  These 


Massackussets  Medical  Soc.  i.  1869,  which  is  ascribed  to  increased  formation  of  mucous 
tissue. 

1  Various  other  names  have  also  been  given  to  these  tumours.  Meckel  termed 
them  cylindrical  cartilaginous  tumours  (Schlauck-knorpel-gesclrwulst)  •  Forster 
mucous  cancroids (Schloim-cancroid) ;  Friedreich,  cylindrical  sarcoma (Schlauchsarcom^  • 
•tienle,  biphonoma. 
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peculiar  structures  appear  to  be  modifications  of  a  rudimental  connective 
or  mucous  tissue,  and,  according  to  Thiersch  and  Liicke,  are  occasioned 
by  a  metamorphosis  of  the  stroma  of  the  tumours  in  which  they  are 
found.  It  has  also  been  supposed  that  they  have  some  genetic  relation 
with  the  juice-canals,  or  the  rootlets  of  the  lymphatic  vessels  which 
arise  in  the  connective  tissue.1 

1  The  literature  of  these  tumours  may  be  studied  by  the  aid  of  the  following 
references  : — W.  Busch  (Chirurg.  Beobacht.  Berlin  1854);  von  Graefe  in  his  Archiv,  i. 
p.  416,  and  von  Recklinghausen  in  the  same  Archiv,  xii.  p.  62;  Billroth  (Untersuch. 
itber  die  Entwick.  der  Blutgcf'dssc,  Berlin  1856,  and  Virchow's  Archiv,  1859) ;  H.  V. 
Meckel  (Charife  Annalen,  vii.)  ;  Henle  in  his  Zeitschrift,  iii.  130 ;  Volkmaun  (Virchow's 
Archiv,  xii.  p.  293) ;  Forster  {Atlas,  Taf.  six.) ;  Liicke  in  Virchow's  Archiv,  1866,  and 
in  Billroth  u.  von  Pitha's  Handbuck  ii.  p.  21  ;  Bottcher  in  same  Archiv,  xxxviii.,  and 
Koester  in  vol.  xl. 


FIBROUS  TUMOUES. 


471 


LECTURE  XXV. 

FIBROUS  TUMOUES — MYOMATA — NEUROMATA — PAINFUL 
SUBCUTANEOUS  TUMOURS. 

The  name  of  '  fibrous  tumour,'  or  '  Fibroma,'  appears  the  best,  among 
the  sixteen  or  more,  by  which  different  writers  bave  described  the 
tumours  whose  chief  characteristic  is  their  likeness  to  the  natural 
fibrous,  tendinous,  or  denser  form  of  connective  tissue  of  the  body. 
This,  at  least,  seems  the  best  for  a  general  designation ;  and  to  those 
among  them  which  are  constructed  of  more  than  one  elementary  tissue 
we  may  give  such  names  as  '  fibro-muscular,'  '  fibro-elastic,'  '  fibro- 
cartilaginous,' etc. 

The  most  frequent  and  notorious  examples  of  the  species  are  the 
fibrous  tumours,  or  fibrous  bodies,  of  the  uterus ;  the  '  hard,  fleshy 
tubercle  of  the  uterus,'  as  it  was  described  by  Dr.  Baillie.  From  these, 
chiefly,  the  general,  though  not  all  the  microscopic,  characters  of  the 
species  may  be  described. 

First,  however,  the  usual  distinction  must  be  drawn  between  the 
tumours  and  the  outgrowths  of  the  same  structure.  The  uterus  presents 
examples  of  both. 

The  Fibrous  Poltpi  of  the  uterus,  more  properly  so-called,  are  con- 
tinuous outgrowths  of  and  from  the  substance  of  the  uterus  ;  the 
mucous  membrane  and  the  muscular  and  fibrous  tissues  of  the  uterus, 
growing,  in  variety  of  proportions,  into  its  cavity  and  that  of  the 
vagina.  The  fibrous  tumours  are  discontinuous  growths  of  similar 
tissue  in  or  near,  not  of,  the  substance  of  the  uterus.1 

The  distinction  is  often  difficult  to  make  during  life ;  for  the  pen- 
dulous, polypoid,  and  narrow-stemmed  outgrowth  may  be  imitated,  in 
all  its  external  characters,  by  a  tumour  growing  near  the  surface  of  the 

1  The  distinction  is  expressed  by  M.  Cruveilhier  (Anatomic  Fathologigue)  by  the 
terms  '  corps  fibrenx  implantes,'  and  'corps  fibreux  non  implants ; '  but  t.lio  'corps 
fibreux  '  of  the  breast,  which  were  described  by  him,  and  led  to  the  renowned  discussion 
atthe  French  Academy  of  Medicine,  were,  for  the  most  pari,  mammary  glandular 
tumours,  and  nearly  solidified  proliferous  cysts. 
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uterus,  and  projecting  into  its  cavity,  with  a  gradual  thinning  invest- 
ment of  its  muscular  and  mucous  tissues.  On  dissection,  however,  or 
in  such  a  section  as  the  adjoining  diagram  (Fig.  03)  may  represent, 
the  continuity  of  the  polypus  or  outgrowth,  A,  and  the  discontinuity  of 

the  more  commonly  occurring  tumour,  B,  may 
generally  be  discerned,  even  in  specimens 
which,  like  two  in  the  Museum  of  St.  Bartho- 
lomew's Hospital,  are,  in  external  appearance, 
exactly  alike  (xxxii.  12  and  34). 

Similar  differences  exist  among  what  are 
classed  together  as  fibrous  tumours  of  bone  or 
periosteum  ;  some,  as  we  shall  see,  are  tumours  ; 
some  are  outgrowths,  and  the  line  of  distinction 
cannot  be  well  drawn. 

Fibrous  outgrowths  are  also,  sometimes, 
found  in  the  form  of  polypi  suspended  in  the 
pharynx,  or  in  the  chambers  of  the  nose,  or  in 
some  of  the  cavities  communicating  with  them. 
But  I  have  not  been  able  to  examine  any  of 
these  minutely  in  the  recent  state  ;  and  I  have 
seen  so  few  in  any  condition,  that  I  cannot  tell 
whether  some  or  even  many,  of  them  are  not 
separate  fibrous  tumours,  projecting  the  mucous 
membrane,  and  pendulous,  as  fatty  tumours 
often  are,  when  they  grow  just  beneath 
the  cutis.  Neither  the  description  of  Schuh, 
accurate  as  it  is  in  other  points,  nor  any  other 
that  I  remember,  decides  this.  The  same  uncertainty  exists  as  to  the 
relations  of  the  extremely  rare  fibrous  polypi  of  the  oesophagus  and 
larynx.  The  fibrous  structure  of  all  these  growths  is  well  marked,  but 
comparatively  soft  and  elastic,  and  intermediate  between  the  structures 
proper  to  the  typical  examples  of  the  fibro-cellular  and  the  fibrous 
tumours.  Fibrous  polypi  have  also  been  described  springing  from  the 
wall  of  the  rectum1  into  the  canal  of  the  gut,  and  even  projecting  out- 
side the  orifice  of  the  anus. 

Fig.  63.  Diagram-sections  of  an  uterine  outgrowth  (a)  ami  of  an  uterine  tumour 
(b).  Both  aro  like  polypi,  but  the  former  is  continuous  with  the  substance  of  the 
uterus ;  tho  latter  is  discontinuous.  See  cases  by  Davaino  ami  Laboulliene  in  the  C. 
S.  de  la.  Soc.  de  Biologic  for  1855,  p.  142.  

1  Mr.  Quain,  Diseases  of  the  Rectum  ;  Mr.  Curling.  Diseases  of  the  Rectum;  Dr.  A. 
G.  Miller,  Edin.  Med.  Journal,  Jan.  J  870. 


FII3E0US  tumours. 


473 


The  Fibrous  Tumours,  of  which  aloue  I  sball  now  speak,  appear  to 
have  a  natural  tendency  towards  a  spherical  or  oval  shape,  with  a 
smooth  or  superficially  lobed  surface  ;  but  from  these  marks  they  often 
deviate,  in  adaptation  to  mutual  pressure  or  the  different  resistances  of 
surrounding  parts.  When,  for  example,  a  fibrous  tumour  is  pendulous, 
its  more  dependent  portion  usually  grows  most,  or  is  most  swollen  ;  it 
tends  from  the  spheroidal  to  the  pyriform  shape,  but  retains  a  smooth 
surface  :  when  one  grows  into  a  cavity,  it  is  apt  to  assume  the  shape 
of  that  cavity,  whatever  it  may  be,  or  else  to  become  deeply  lobed. 
Such  varieties  as  these  are  often  seen  in  the  fibrous  tumours  of  the 
upper  jaw,  according  as  they  grow  into  the  cavity  of  the  mouth,  or  in 
other  directions  ;  and  greater  diversities  occur  among  many  specimens 
of  the  fibrous  tumours  of  the  uterus. 

The  fibrous  tumours  growing  in  solid  organs  have  usually  a  com- 
plete capsule  of  connective  tissue  ;  and  in  the  uterine  walls  this  is 
peculiarly  dry  and  loose,  so  that,  when  one  cuts  on  the  tumour  it 
almost  of  itself  escapes  from  its  cavity.  So,  too,  are  covered  the 
fibrous  tumours  in  the  subcutaneous  tissue  and  in  the  nerves,  and 
those  parts  of  the  fibrous  tumours  and  outgrowths  from  bones 
which  are  in  contact  with  other  tissues  than  those  from  which  they 
spring. 

To  the  touch  the  fibrous  tumours  are  usually  very  firm,  often 
extremely  so  ;  they  may  even  be  as  hard  and  incompressible  as  hard 
cancers.  If  they  are  soft,  or  'fleshy,'  or  succulent,  it  is,  I  think, 
always  through  oedema  or  inflammatory  softening  and  infiltration  of 
their  substance  :  for  such  characters  as  these  are  rare,  except  in  the 
case  of  the  pendulous  or  protruding  tumours,  or  in  those  that 
are  manifestly  diseased.  Moreover,  in  all  ordinary  cases,  the 
fibrous  tumours  are  heavy,  very  elastic,  and  very  tense,  so  that  their 
cut  surfaces  rise  in  convexities,  like  those  of  intervertebral  fibrous 
cartilages. 

In  the  examination  of  sections,  of  which  Fig.  67  may  represent  an 
ordinary  example,  the  most  usual  characters  that  one  sees  are,  that 
the  tumours  present  a  greyish  basis-substance,  nearly  homogeneous, 
and  intersected  with  opaque,  pure  white  bands  and  lines.  They 
have  a  general  resemblance  in  their  aspect  to  a  section  of  fibro- 
cartilage,  such  as  that  of  the  semilunar  or  the  intervertebral  cartilages. 
Many  varieties,  however,  appear;  the  basis-substance  tending 
towards  yellow,  brown,  or  blue,  and  the  white  lines  being  variously 
arranged. 
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It  would  be  tedious  to  describe  minutely  these  various  arrange- 
ments :  let  it  suffice  that  there  are  three  principal,  but  often  mingled 
plans.1  In  some  tumours,  the  bundles  of  white  fibres,  tend  to  construct 
concentric  circles  round  one  or  many  centres ;  so  that,  in  the  section, 
we  have  a  vague  imitation  of  the  aspect  of  one  or  more  intervertebral 
fibro- cartilages,  the  appearance  of  concentric  curved  fibres  representing 
an  arrangement  of  layers  successively  enclosed,  in  the  same  involute 
manner  as  I  described  in  one  of  the  varieties  of  fatty  tumours  (p.  445). 
These  are  generally  the  hardest  and  least  vascular  of  the  fibrous 
tumours ;  usually,  too,  they  are  spherical. 

In  another  variety  of  the  tumours,  the  white  bands  course  in 
variously  sweeping  curves  and  undulations,  the  components  of  the  large 
bundles  diverging  and  interlacing. 

In  yet  another  variety,  the  fibres  are  less  fasciculate,  and  appear 
as  if  closely  matted  in  a  nearly  uniform  white  substance  ;  and,  in  the 
extreme  specimens  of  this  form,  which  are  most  commonly  found  on  or 
in  the  jaw-bones,  a  fibrous  structure  is  scarcely  to  be  discerned  with 
the  naked  eye  :  they  look  nearly  uniform,  glistening,  pale  or  white, 
and  very  firm  ;  but  the  microscope  proves  their  identity  with  the  other 
varieties. 

As  on  the  exterior,  so  in  sections,  these  tumours  present  various 
degrees  of  lobular  arrangement.  Some  are  uniform  and  scarcely  par- 
titioned ;  while  others  are  formed  in  distinct  and  easily  separable 
pieces  ;  and  between  these  are  numerous  intermediate  forms. 

As  a  general  rule,  the  vascularity  of  a  fibrous  tumour  is  in  an 
inverse  proportion  to  its  singleness  and  toughness  of  construction ;  for 
the  bloodvessels,  as  in  the  natural  fibrous  structures,  are  distributed 
chiefly  or  exclusively  in  the  looser  areolar  tissue  partitioning  and 
investing  the  denser  substance.  The  tumours  thus  present  various 
degrees  of  vascularity. 

In  microscopic  examination,  one  finds,  among  the  fibrous  tumours, 
certain  varieties  of  composition  which  are  not  always,  if  at  all, 
expressed  in  their  more  manifest  characters.  En  all,  I  believe,  a  large 
portion  of  the  mass  consists  of  tissue  resembling  the  tendinous  or 
fibrous  -  being  composed  of  exceedingly  slender,  uniform,  pellucid 
filaments,  undulating  or  crooked,  more  or  less  perfectly  developed,  ami 
variously  arranged.2    This  is  the  case  in  all  parts  of  the  tumour;  m 

>  Soo  Nos.  2666,  2671,  2672,  in  the  Museum  of  the  College  of  Surgeons. 
■  Some  of  the  best  examinations  are  by  Valentin,  in  Lib  Bcpcrtormm;  and  by 
Bidder,  in  Walter,  Ucbcr  fibrose  Korper  dcr  GcMrmuttcr,  p.  3,. 
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the  more  homogeneous  basis-substance  as  well  as  in  the  intersecting 
bands :  the  microscopic  differences  between  these  parts  consisting,  I 
think,  only  in  the  less  or  more  regular  arrangement  of  the  fibrous 
structure  or  fibrous  appearance  of  the  tissue.  But  in  different  speci- 
mens, or  even  in  different  parts  of  the  same,  the  tissue  appears  less  or 
more  perfectly  formed ;  so  that,  while  in  some,  distinct  filaments  or 
undulating  fasciculi  may  be  dissected  out,  in  others  there  is  rather  a 
fibrous  appearance  than  a  fibrous  structure.  Commonly,  too,  one  finds 
nuclei  or  cytoblasts  strewn  through  the  substance  of  the  tumour  ■:  the 
less  abundantly,  I  think,  the  more  perfect  is  the  fibrous  character  of 
the  tissue.  But  in  all  these  respects,  there  are  not,  I  think,  more  or 
other  differences  among  fibrous  tumours  than  in  a  series  of  natural 
fibrous  tissues. 

Tn  the  subcutaneous  fibrous  tumours,  in  some  of  the  uterine  tu- 
mours,1 and  in  a  specimen  I  examined  of  a  sub-peritoneal  fibrous 
tumour  in  the  stomach,  elastic  fibres,  with  all  their  fully  developed 
characters,  may  be  intermingled  with  the  more  abundant  fibrous 
tissue. 

Again,  in  the  fibrous  tumours  on  bones,  bone,  in  small  plates  or 
spicule,  is  often  present,  or  there  may  be  mixtures  of  fibrous  and 
cartilaginous  tissue. 


In  the  fibrous  tumours,  which  occur  so  frequently  in  the  uterus, 
the  fibrous  tissue  is  so  largely  intermingled  with  smooth  muscular 
fibre,  that  the  term  fibro-mueoular  may  fairly  be  applied  to  these 
tumours.  Indeed,  the  non-striped  muscle  forms  in 
many  cases  so  considerable  a  proportion  of  the  mass  of 
the  tumour,  that  Vogel  assigned  to  them  the  name  of 
'  muscular '  tumours,  and  Virchow  has  termed  this  kind 
of  tumour  Myoma.  In  these  cases  the  concentric 
striated  appearance,  so  characteristic  of  a  proper  fibrous 
tumour,  is  frequently  not  strongly  marked,  and  the  sub- 
stance of  the  tumour  seems  to  be  more  homogeneous  in 
its  character.  When  dissected  under  the  microscope, 
smooth  muscular  fibres  may  be  seen  (Fig.  64)  ;  and,  if 
the  specimen  be  previously  soaked  in  dilute  nitric  acid, 
these  fibres  may  be  resolved  into  their  constituent  fibro- 


id 


Fig.  64. 


cells,  each  containing  its  rod-shaped  nucleus.    The  identity  in  Btruc- 


1  See  Bidder,  in  Walter,  he.  cit.  p.  38. 
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ture  of  these  tumours  with  that  of  the  proper  uterine  tissue  is  shown 
by  the  observations  of  Dr.  Bristowe,1  on  their  growth  during  preg- 
nancy, and  on  the  diminution  which  takes  place  in  their  size  after 
parturition.'2 

But  myomata  may  occur  in  other  localities  in  which  the  smooth 
muscular  tissue  constitutes  the  natural  texture  of  the  part.  They  have 
been  found  in  the  walls  of  the  lower  end  of  the  oesophagus,  the  stomach, 
the  intestinal  canal,  and  the  prostate  gland.3 


To  the  varieties  of  the  fibrous  tumour  already  named,  two  must  yet 
be  added,  depending  on  changes  which  we  may  regard  as  results  of 
disease  or  degeneration,  and  which  may  occur  either  in  the  pure  fibrous 
tumour  or  its  myomatous  variety.  One  consists  in  the  formation  of 
cysts,  the  other  in  the  deposit  of  calcareous  and  other  salts  in  the  sub- 
stance of  the  tumour ;  suggesting,  severally,  the  names  of  the  '  fibro- 
cystic,' and  the  '  fibro- calcareous,'  tumour. 

The  fibro-cystic  variety  occurs  especially  when  the  tumour  is  more 
than  usually  loose-textured.  The  cysts  may  be  due  to  a  local  softening 
and  liquefaction  of  part  of  the  tumour,  with  effusion  of  fluid  in  the  affec- 
ted part ;  or  to  an  accumulation  of  fluid  in  the  interspaces  of  the  inter- 
secting bands ;  and  these  are  the  probable  modes  of  formation  of  the 
roughly-bounded  cavities  that  may  be  found  in  uterine  tumours.  In 
other  cases,  especially  when  the  cysts  are  of  small  size,  then-  internal 
surfaces  are  smooth  and  polished.  In  some  of  the  examples  of  fibro- 
cystic tumours  the  growths  are  thickly  beset  with  numerous  well- 
defined  and  lined  cysts.  This  appears  to  be  the  nature  of  the  '  hydatid 
testis '  described  by  Sir  Astley  Cooper.  For,  upon  or  arouud  the 
tumour,  some  of  the  seminal  tubes  or  their  remains  may  be  traced  out- 
spread in  a  thin  layer,  and  without  difficulty  separable ;  and  the  substance 
of  the  tumour  is  a  distinct  mass  of  common  fibrous  tissue  with  or 
without  imbedded  nodules  of  cartilage,  and  with  a  variable  number  of 
imbedded  cysts,  filled  with  pellucid  serous  or  viscid  contents.  These 
cysts,  as  Mr.  Curling's  observations  prove,  are  formed  of  dilated  portions 
of  the  seminal  ducts.4    A  similar  condition  may  be  found,  but  is  rare, 


1  Trans.  Path.  Soc.  iv.  216. 

2  Dr.  Oldham  in  Guy's  Hospital  Reports,  Sories  ii.-viii. 

>  Virchow's  work  on  Tumours,  iii.  part  1,  can  be  consulted  for  further  details,  also 
Forster  ( Virchow's  Archiv,  iii.  220). 

*  Med.  Chir.  Trans,  xxxvi.  1853.    See  alsj  Billroth's  observations  in  Vircliows 

Archiv,  viii.  1855. 
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in  fibrous  turnonrs  of  the  uterus.  It  may  be  found  also,  I  believe,  in 
fibrous  tumours  in  nerves  aud  other  parts. 

In  another  set  of  cases  we  find  one  large  cyst  existing  alone,  or  far 
predominating  over  all  the  others,  in  a  fibrous  tumour.  This  is  most 
fi-equent  in  the  tumours  in  the  nerves,1  and  in  the  uterus.  In  the  latter 
organ  it  has  peculiar  interest,  because  the  cyst,  if  it  attain  a  great  size, 
may  be  mistaken  and  treated  for  an  ovarian  cyst.  Several  such  cases 
have  happened.  The  preparation  from  one  is  in  the  Museum  of  the 
College  (No.  2657)  ;  the  history  of  which,  sent  by  Sir  Everard  Home, 
is,  that  it  is  'A  portion  of  an  uterus,  in  which  a  very  large  encysted 
tumour  had  formed.  The  patient  had  been  twice  tapped,  and  the  cyst 
emptied.  The  case  was  supposed  to  be  ovarian  dropsy  during  life.'  In 
another  case,  Mr.  Csesar  Hawkins,  suspecting  ovarian  disease,  drew 
fifteen  pints  of  fluid  from  a  great  cyst  in  a  fibrous  tumour  of  the  uterus.2 
The  patient  died  a  long  time  afterwards,  and  the  specimen,  which  is  in 
the  Museum  of  St.  George's  Hospital,  shows  an  enormous  fibrous  tumour 
in  the  side  wall  of  the  uterus,  having  one  vast  cavity,  and  in  its  solid 
part  many  small  cysts. 


With  regard  to  the  fibro-calcareous  himour,  it  is  to  be  observed  that 
two  methods  of  calcification  exist ;  a  peripheral,  and  an  interstitial.  In 
the  former,  which  is  the  rarer,  an  ordinary  fibrous  tumour  is  coated 
with  a  thin,  rough,  nodulated  layer  of  chalky  or  bone-like  substance.3 
In  the  latter  method,  a  similar  substance  is  deposited  more  abundantly 
throughout  the  tumour,  and  is  usually  so  arranged,  that,  by  maceration, 
one  obtains  a  heavy  hard  mass,  variously  knotted  and  branched  like  a 
lump  of  hard  coral.  Such  a  specimen  is  in  the  College  Museum  (No. 
226)  :  it  was  found  in  a  graveyard,  and  was  sent  to  Mr.  Hunter  as  a 
urinary  calculus.  It  is  an  oval  coral-like  mass,  about  five  inches  long. 
On  analysis,  it  yielded  18-644  per  cent,  of  animal  matter,  consisting  of 
gelatine,  with  a  small  proportion  of  albumen  ;  and  its  other  chief  con- 
stituents were  found  to  be  phosphate  and  carbonate  of  lime,  the  propor- 
tion of  carbonate  being  greater  than  in  human  bone.    A  similar,  but 

1  See  Smich  on  Neuroma,  p.  6. 

2  Medical  Gazette,  xxxvii.  p.  1022.  This  specimen  and  others  are  described  by  Mr 
Prescott  Howett  in  the  London  Journal  of  Medicine.  See  also,  on  suppuration  in 
those  cysts,  Dr.  Robert  Lee,  in  the  Med.  Chir.  7Yans.  xxxiii.  Two  remarkable  cases 
of  the  same  kind  arc  related  by  Schuli  {Pscvdoplasmen,  p.  165).  In  one  of  them  the 
huge  cyst  in  the  uterine  tumour  produced  the  greatest  enlargement  of  the  abdomen 
that  he  ever  saw. 

n  As  in  Mus.  Coll.  Surg.  No.  2670. 
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larger,  specimen  is  in  the  Museum  of  St.  George's  Hospital ;  one  yet 
larger  in  that  of  the  Middlesex  Hospital,  lias  been  described,  with  a 
history  full  of  interest,  by  Mr.  Arnott :  1  and  one,  as  large  as  a  child's 
head,  which  weighed  2  lbs.  5|  oz.,  found  in  a  grave  in  the  pelvis  of  an 
old  woman,  has  been  described  by  Professor  Turner.2 

ISTow  the  change  which  ensues  in  these 
cases  is  not  ossification ;  true  bone,  I  believe, 
is  not  formed  in  the  fibrous  tumours  of  the 
uterus.    The  change  is  a  calcareous  degene- 
ration, consisting  in  an  amorphous  and  dis- 
orderly deposit  of  salts  of   lime  and  other 
bases  in  combination  with,  or  in  the  place  of, 
the  fibrous  tissue.3    It  is  represented,  from 
Dusseau's  plate,  in  the  adjacent  figure  (Fig. 
65).    The  process  is  important,  as  being  the 
manifestation  of  a  loss  of  formative  power  in 
the  tumour.     The  calcified  fibrous  tumours 
probably  never  grow,  and  are  as  inactive  as 
the  calcified  arteries  of  old  age.4 
Jiln       With  these  degenerations  I  may  mention 
(though  it  has  probably  more  of  the  nature  of 
a  disease),  a  softening  of  fibrous  tumours,  in 
which,  quickly,  and  apparently  in  connection 
with  increased  vascularity  and  congestion  they  become  oedematous,  and 
then,  as  their  tissue  loosens,  become  very  soft,  or  even  diffluent,  or 
else  break  up,  and  appear  shreddy  and  flocculent.    In  this  state  the 
outer  and  less  softened  part  of  the  tumour  may  burst,  or  they  may 

separate  or  slough.5 

In  some  cases,  also,  as  in  a  tumour  removed  from  over  the  left  tibia, 
distinct  fatty  degeneration  of  portions  of  its  substance  were  observed. 

Fig.  65.   Calcareous  deposit  in  a  fibrous  uterine  tumour  :  copied  from  Dussean. 

i  Medico- Chirurgical  Transactions,  xxiii.  p.  199. 

■  Edin  Med.  Journal,  Sept.  1864.  This  specimen  is  No.  1799  o,  Anatomical 
Museum,  University  of  Edinburgh,  in  which  collection  also  is  a  section  of  a  largo 
fibro-cakareous  uterine  tumour,  1799,  which,  in  its  entire  suite,  .s  said  to  have 

"I ^disappearance  of  a  crystalline  form  in  the  deposits  see  Dusscau  (Ondrr, 
imn  hei  Beenwtcfsel  en  van  Verbeeningen  in  zachte  Dcclcv,  p.  80). 

/a  femaTkie  exemplification  is  in  Mr.  Arnotfs  case.  Iu  forty  years,  the  calefied 
tumour  did  not  more  than  double  its  size.  _    TlWmhrvfe  fcetuM 

»  The  whole  of  this  process  is  exhvmcly  well  descabed  ft  Dr.  Humphrj  s  Lecture 
on  Surgery,  Loct.  xxvii.  p.  139. 


Fig.  65. 
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In  a  case  of  lai'ge  uterine  myoma,  removed  by  Dr.  J.  Matthews  Duncan, 
which  was  studded  with  yellow  masses,  Professor  Turner  observed  that 
the  yellow  spots  were  owing  to  extensive  fatty  degeneration  of  the 
smooth  muscular  fibres.  A  short  time  ago  I  found  a  circumscribed 
fatty  tumour,  as  large  as  a  walnut  (Museum  of  St.  Bartholomew's, 
Series  xxxii.  No.  74),  imbedded  in  a  large  pendulous  uterine  tumour. 


The  most  frequent  seat  of  fibrous  tumours,  and  in  their  fibro-muscular 
variety,  is,  beyond  all  comparison,  in  the  uterus.  Indeed,  we  may  hold 
that  the  fibro-muscular  uterine  tumours  are  the  most  frequent  of  all 
innocent  tumours,  if  Bayle's  estimate  be  nearly  true,  that  they  are  to 
be  found  in  20  per  cent,  of  the  women  who  die  after  thirty-five  years 
of  age.  But  I  shall  not  dwell  at  any  great  length  on  these  tumours  of 
the  uterus,  fully  described  as  they  are  by  Dr.  Robert  Lee,  and  other 
writers  on  uterine  pathology. 

Such  tumours  may  occur  near,  as  well  as  in  the  uterus.  In  respect 
of  this  nearness,  they  are  probably  limited  to  those  parts  in  which 
fibrous  and  smooth  muscular  tissue,  like  that  of  the  uterus,  extends  ; 
namely,  to  such  parts 
as  the  utero-rectal  and 
utero-vesical  folds,  the 
broad  and  round  liga- 
ments. They  may  be 
seated  either  within 
the  substance  of  the 
uterine  wall,  the  tis- 
sues of  which  are 
generally  so  arranged 
around  the  tumour  as 
to  give  the  appearance 
of  capsulation,  or  they 
may  lie  immediately 
beneath  the  external 
serous  investment,  or 
the  mucous  membrane 
lining  the  uterine  cavity.  When  situated  near  either  of  these  free 
surfaces,  they  may,  in  the  course  of  time,  project  in  the  one  case  into 

Fig.  GO.  Pedunculated  subserous  fibro-muscular  tumour  of  the  uterus  Calcareous 
^generation  bas  commenced,  which  gives  to  the  froo  surface  of  the  tumour  a  h„  th, 
fcnberculated  appearance.  Knotty, 


Fig.  66. 


480 


NEUROMA. 


the  peritoneal  cavity,  in  the  other  into  that  of  the  uterus.  A  law  of 
growth,  indeed,  of  these  tumours  seems  to  be  to  become  isolated,  so 
that  when  placed  near  the  free  surfaces  of  the  uterus,  they  become 
pedunculated  and  the  peduncle  gradually  attenuates,  so  that  the  tumour 
has  but  a  narrow  stalk  of  attachment  to  the  uterine  tissue.  When  the 
tumour  projects  into  the  cavity  of  the  peritoneum,  the  peduncle  may 
be  twisted,  and  the  tumour  detached  from  its  uterine  connections,  from 
causes  similar  to  those  already  described  (p.  423),  as  occasionally 
occurring  in  connection  with  the  separation  and  transplantation  of  cystic 
tumours  of  the  ovaries. 

Fibro-muscular  tumours  of  the  uterus  vary  in  their  degree  of 
vascularity.  As  a  rule,  they  are  less  vascular  than  the  tissue  of  the 
uterus  from  which  they  grow ; 1  and  the  vessels  are  more  abundant  in 
the  areolar  tissue,  which  lies  between  the  lobules  of  the  tumour,  than 
in  the  substance  of  the  lobules.  In  connection  with  the  growth  of 
these  uterine  tumours,  it  sometimes  happens,  just  as  in  the  pregnant 
uterus,  that  large  venous  sinuses  form  in  the  muscular  tissue,  enveloping 
a  tumour,  and  as  these  sinuses  may  open  on  the  free  surface  of  the 
uterine  mucous  membrane,  they  may  prove  the  source  of  very  troublesome 
haemorrhage.2 

Next  to  the  uterus,  the  nerves  are  the  most  frequent  seats  of  fibrous 
tumours,  which  are  situated  within  the  sheath  of  the  nerve,  and  in 
which  both  nerve-fibres  and  connective  tissue  are  intermingled.  They 
form  the  group  of  tumours  termed  Neuroma.  But  of  these,  while  I 
can  refer  to  the  splendid  monograph  by  Dr.  Smith,3  I  will  say  only 
that,  among  the  neuromata,  the  fibrous  tumours  reach  their  climax  of 
multiplicity,  existing  sometimes  in  every  considerable  nerve  of  the 
body,  and  amounting  to  1200  or  more  in  the  same  person,4  and  may 

i  Soe,  in  illustration,  preparation  1800  in  the  Anatomical  Museum,  University  of 

Ed"lbCraveilliier,  Traitt  $  Anatomic  Path. ;  Dr.  M'Clintock,  Clinical  Memoirs  on 
Diseases  of  Women ;  Dr.  J.  Matthews  Duncan,  in  Edin,  Med.  Journal,  Jan.  1867. 

a  On  Neuroma  -  folio.  Numerous  cases  are  also  collected  by  Moluschott  in  the 
Nederlandseh  Lancet,  Nov.  1845  ;  and  by  Kupferberg,  Beitrdge  zur  Geschwuhte  im 
Vcrlaut 'c  der  Nervcn,  Mainz,  1854.  ,N  f„ 

*  M  Lebort  has  related  a  case  {Comptes  Rendus  de  la  Soo.  de  Biologic,  1.  p  3)  of  a 
woman.*  sixty-six  years  old,  who  had  several  hundreds  of  fibrous  tumours  in  Afferent 
parts  of  her  subcutaneous  tissue.  But  these  do  not  seem  to  have  been  connected  w>t 
nerves.  A  case  is  related  by  Luschkain  Virchow's  ***  *****  18a5'  ?"  »  1  f\ 
a  fibrous  tumour  as  large  as  a  small  hen's  egg,  and  completely  .solable,  was  imbedded 
in  the  heart  of  a  child  six  years  old. 
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affect,  as  in  the  case  described  by  Mr.  Sibley,1  the  nerves  both  within 
and  without  the  spinal  canal. 

Leaving  these  instances  of  fibrous  tumours,  the  histories  of  which 
have  been  so  fully  written,  I  will  select,  for  the  general  illustration  of 
the  whole  group,  some  that  are  less  generally  studied  ;  especially  those 
that  are  found  in  the  subcutaneous  tissue,  and  deeply  seated  near  the 
periosteum,  or  other  fibrous  and  tendinous  structures. 

The  subcutaneous  fibrous  tumours,  to  which  those  of  the  submucous 
tissue  closely  correspond,  pass,  as  I  have  already  said  (p.  457),  with 
insensible  gradations,  into  the  fibro-cellular.  Many  may  be  found  that 
might  deserve  either  name,  just  as  there  are  many  examples  of  natural 
tissues  with  the  same  intermediate  characters ;  but  it  is  not  very  rare  to 
find  specimens  with  all  the  distinctive  features  ascribed  to  the  fibrous 
tumours  of  the  uterus.  These  form  firm,  nearly  hard,  and  tense,  round 
or  oval  masses,  imbedded,  singly  or  numerously,  in  the  subcutaneous 
fat,  raising  and  thinning  the  cutis.  They  may  here  attain  an  immense 
size,  as.  in  a  case  from  the  Museum  of  Mr.  Liston.2  A  tumour, 
weighing  upwards  of  twelve  pounds,  was  removed  from  the  front  of  a 
man's  neck,  together  with  a  portion  of  the  integuments  and  platysma 
that  covered  it.  It  was  fifteen  years  in  progress,  and  has  an  aspect, 
such  as,  I  think,  belongs  only  to  a  fibrous  tumour.  Specimens,  how- 
ever, of  this  size  are  very  rare.  I  have  lately  removed  one,  from  the 
loin,  of  scarcely  more  than  a  year's  duration,  which  was  eight  inches 
in  diameter,  but  they  are  commonly  removed  while  of  much  less  size. 

In  microscopic  characters  the  subcutaneous  fibrous  tumours  have 
the  general  properties  of  the  species,  but  they  commonly  contain  elastic 
tissue,  and  they  are  apt,  I  think,  to  be  lowly  developed,  having  only  a 
fibrous  appearance,  or  seemingly  composed  of  an  uniform  blastema, 
with  imbedded  elongated  nuclei,  like  the  material  for  the  formation  of 
new  tendons. 

A  peculiar  and  important  character  in  these  fibrous  tumours  is, 
that  though  they  may  be  completely  isolated  in  every  other  part,  they 
often  adhere  closely  to  the  lower  surface  of  the  cutis,  and  that,  if  in 
any  degree  irritated,  they  soon  protrude  through  it,  and  form  vascular 
masses—'  fungous  growths,'  as  they  are  called.  When  this  happens, 
they  may  bleed  profusely,  and  in  a  manner  which,  I  believe,  is  not 
imitated  by  any  other  innocent  tumour. 


1  Med.-Chir.  Trims,  ilix. 


•'  Mus.  Coll.  Surg.  222. 
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A  woman,  fifty-two  years  old,  was  under  Mr.  Stanley's  care  with,  a 
tumour  that  projected  through  the  integuments  in  the  inner  part  of 
the  thigh,  its  base  being  imbedded  deep  in  the  subcutaneous  tissue, 
and  its  protruding  surface  raw  and  ulcerated.  The  origin  of  this 
tumour  was  uncertain,  but  it  had  existed  more  than  nine  years ;  it  had 
grown  quickly,  and  had  begun  to  protrude  witbin  two  and  a  half  years. 
From  its  ulcerated  surface  haemorrhage  frequently  ensued ;  and  the 
patient  stated  that  at  one  time  two  quarts  of  blood  flowed  from  it.  The 
tumour  was  excised,  and  large  vessels  that  entered  its  base  bled  freely 
in  the  operation.  It  appeared  to  be  a  well-marked  specimen  of  a 
soft  and  lowly-developed  fibrous  tumour. 

A  similar  case  was  under  my  care  in  a  woman  twenty-seven  years 
old.  The  tumour,  of  three  years'  growth  and  protruding  over  the 
front  of  the  tibia,  was  similarly  ulcerated,  and  used  often  to  bleed ; 
sometimes  it  bled  largely,  and  once  as  mucb  as  half  a  pint  of  blood 
flowed  from  it.    This  also  on  removal  appeared  to  be  a  fibrous  tumour. 

Througb  the  kindness  of  Mr.  Birkett,  I  saw  a  specimen  from  a 
much  more  formidable  example  of  the  same  fact.  A  woman,  sixty 
years  old,  bad  a  large  pendulous  tumour  in  the  front  wall  of  her  abdo- 
men, suspended  just  below  the  umbilicus,  and  reaching  half  way  to  her 
knees.  Its  surface  had  a  very  inflamed  appearance,  and  the  separation 
of  a  slough  from  its  posterior  part  gave  issue  to  such  haemorrhage  as 
proved  quickly  fatal. 

The  tumour  is  a  large,  heavy  mass,  which  was  attached  to  the 
sheath  of  the  rectus.  It  is  everywhere  firm  and  tough,  except  where 
its  substance  appears  to  have  been  broken  by  blood  issuing  from  nume- 
rous large  vessels  that  traverse  it.  Mr.  Birkett,  who  examined  it  soon 
after  the  patient's  death,  found  its  texture  certainly  fibrous.1 

The  fibrous  tumours  that  occur  in  or  near  the  purely  fibrous  tissues 
are  well  exemplified,  medically,  by  some  of  those  of  the  dura  mater ; 
and,  surgically,  by  those  which  may  be  found  at  the  tarsus  or  meta- 
tarsus imbedded  among  the  ligaments  and  other  deep-seated  parts. 
Some  well-marked  specimens  are  in  the  Museum  of  the  College.  One,2 
from  the  collection  of  Mr.  Langstaff,  is  an  oval  tumour,  six  inches 
Ion-  fixed  to  the  periosteum  of  the  tarsal  bones  and  to  the  adjacent 
parts  and  filling  the  sole  of  the  foot  from  the  os  calcis  to  the  baser,  of 
the  first  phalanges.     It  was  removed,  with  the  foot,  from  a  nobleman 

.  This  specimen  was  sent  to  the  Museum  of  Guy's  Hospital  by  Mr.  SW 
*  No.  220.    The  Other  half  of  the  same  is  In  the  Museum  of  St.  Bartholomews 
Hospital,  Series  xxxv.  No.  9. 
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thirty-five  years  old,  in  whom  it  had  been  observed  gradually  increasing 
for  thirty  years.  It  has  all  the  general  aspects  of  the  fibrous  tumour, 
as  typified  in  those  of  the  uterus. 

A  very  similar  specimen  is  shown  in  a  tumour  growing  over  the 
whole  length  of  the  dorsal  aspect  of  the  metatarsus  ; 1  and  with  these 
may  be  mentioned  one  2  which  has  some  historic  interest,  for  it  was 
removed  from  the  Hon.  William  Windham,  the  associate  and  friend  of 
Pitt,  and  Fox,  and  Burke — '  the  model  of  the  true  English  gentleman.' 
When  he  was  sixty  years  old,  and  an  invalid,  he  exerted  himself  very 
actively  one  night  in  saving  from  fire  the  library  of  a  friend. 
During  his  exertions  he  fell,  and  struck  his  hip  ;  and  from  that  injury, 
the  tumour  appeared  to  derive  its  origin.  It  grew  quickly,  and  in  ten 
months  it  seemed  necessary  to  remove  it.  Mr.  Windham  submitted 
to  the  operation,  his  biographer  says,  '  with  neither  hope  nor  fear ;  ' 
and  it  would  be  difficult  to  describe  so  briefly  a  more  unfavourable  state 
of  mind.  The  operation  was 
performed  by  Mr.  Lynn.  The 
tumour  was  attached  to  the  cap- 
sule of  the  hip,  and  was  with 
difficulty  removed.  At  first  all 
went  on  well ;  but  then,  it  is 
said,  symptomatic  fever  came  on, 
and  death  occurred  on  the  six- 
teenth day.  The  tumour  was,  by 
Mr.  Windham's  request,  placed 
in  the  Museum  of  this  College  ; 
and  I  have  hadit  sketched,  be- 
cause it  might  be  signalised  as 
one  of  the  most  characteristic 
examples  of  its  kind. 

I  might  add  several  to  these 
cases,  but  these  may  suffice  for 
illustrations  of  the  fibrous  tu- 
mours connected  with  the  deep- 
seated  fibrous  tissues.  All  the  specimens  that  I  have  seen  have  pre- 
sented  the  strong  white  bands  intersecting  a  greyish  or  dull  while 

Fig,  67.  Section  of  a  deep-seated  fibrous  tumour ;  from  the  case  described  in  the 
text.    Natural  sizo. 


Fig.  67. 


1  Mm  Coll.  Surg.  219. 

l  l  2 


*  Ibid.  218. 
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basis-substance,  the  characteristic  firmness,  heaviness,  and  tension  ; 
all,  in  microscopic  examination,  have  shown  the  tough  fibrous  structure 
or  appearance  ;  all  have  yielded  gelatine  in  boiling. 


Having  in  view  only  the  general  pathology  of  tumours,  and  not  the 
study  of  their  local  relations  or  effects,  I  will  but  briefly  mention  the 
fibrous  tumours  of  bones  ;  referring  for  a  larger  account  of  these  to  Mr. 
Stanley's  Treatise  on  the  Diseases  of  the  Bones,  and  to  Mr.  Caasar 
Hawkins's  Lectures  on  their  Tumours.1 

The  favourite  seats  of  the  fibrous  tumours  of  bone  and  periosteum  are 
about  the  jaws ;  on  other  bones  they  are  very  rare.  The  College 
Museum  is,  I  suppose,  eminently  rich  in  fibrous  tumours  connected 
with  the  jaws,  containing  as  it  does  the  chief  of  those  that  were  re- 
moved by  Mr.  Liston  ;  a  series  illustrative  at  once  of  his  admirable 
dexterity,  and  of  his  sound  knowledge  of  pathology. 

These  tumours  of  the  jaws  may,  to  both  tonch  and  sight,  ^  present 
the  ordinary  characters  of  the  fibrous  tumours,  as  already  described. 
They  usually  approach  the  round  or  oval  shape,  but  are  generally 


Fig.  63. 


knobbed,  or  superficially  lobed,  or  botryoidal,  as  some  have  called 
them.  They  are  firm,  dense,  and  heavy.  On  section,  however,  the 
majority  of  them,  I  think,  are  more  uniform  than  the  fibrous  tumours 
of  other  parts.  They  are  generally  almost  uniformly  white,  and  scarcely 
intersected  by  any  distinct  fibrous  bands,  except  such  as  may  divide 

Fig  68  a  Fibrous  tumour  within  the  ramus  of  the  lower  jaw,  disparting  and 
extending  its  walls,  &  A  similar  tumour  outgrowing  upon  the  lower  jaw.  Both  are 
represented  in  section,  one-half  of  the  natural  size,  from  specimens  at  St.  Bartho- 
lomew's (Scries  i.  No.  280,  and  xxxw  No.  92).  Both  cons.sted  of  perfect  and  unmixed 
fibrous  tissue,   . 


i  Medical  Gazette,  xxi.  ii.-v. 
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tliem  into  lobes.  Many  of  them  also  present  in  their  interior,  minnte 
specula?  of  compact,  white,  bony  texture. 

As  to  situation  and  connection,  the  fibrous  tumours  of  the  jaws  may, 
in  some  cases,  be  found  isolated  and  circumscribed,  growing  within  the 
jaw,  divorcing  and  expanding  its  walls,  and  capable  of  enucleation1 
(Fig.  68  a)  ;  but,  in  others  of  these  tumours,  the  periosteum,  with  or 
without  the  bone  itself,  is  involved  or  included  in  the  outgrowing  mass 
(Fig.  68  b).  The  difference  of  what  might  be  called  external  and  in- 
ternal fibrous  tumours  of  bone  is  illustrated  by  the  sketches  (Fig.  68). 
In  the  case  of  the  upper  jaw,  either  the  periosteum,  or  the  fibro-mucous 
membrane  of  the  antrum  or  nasal  walls,  or  both  of  these,  may  be 
included  in  such  a  tumour.  In  all  theae  cases  the  tumour  lies 
close  upon  the  bone,  and  cannot  be  cleanly  or  without  damage  to  it 
separated,  except  on  the  outer  surface  :  commonly,  indeed,  bony  growths 
extend  from  the  involved  bone  into  the  tumour ;  and  sometimes  the 
greater  part  of  the  bone  is  as  if  broken  up  in  the  substance  of  the 
tumour. 

In  all  these  characters  of  connection,  the  fibrous  tumours  on  the 
exterior  of  the  jaws  and  about  other  bones  resemble  outgrowths  :  they 
are  as  if  some  limited  portion  of  the  periosteum  had  grown  into  a 
tumour  overlying  or  surrounding  the  bone.  The  character  of  outgrowth 
is  indeed  generally  recognised  in  the  epulis,  or  tumour  of  the  gums  and 
alveoli ;  but  I  believe  Mr.  Hawkins  is  quite  right  in  the  view  which 
he  has  expressed,  that  the  fibrous  epulis  should  be  regarded  as  a  tumour 
growing,  like  most  of  the  other  fibrous  tumours,  from  the  bone  and 
periosteum,  and  continuous  with  them.2  That  it  is  prominent  and 
lobed  is  because  it  grows  into  the  open  cavity  of  the  mouth  ;  and  it  re- 
sembles gum  only  because  it  carries  with  it  or  involves  the  natural 
substance  of  the  gum. 

A  few  cases  have  been  recorded  in  which  fibrous  tumours  grew  in 
connection  with  the  voluntary  muscles  ;  but  from  what  I  have  seen,  I 
think  it  doubtful  if  these  should  be  regarded  as  fibrous  tumours.  They 
rather  seem  to  be  new  formations,  syphilitic  in  their  character. 

I  will  refer  to  but  one  more  set  of  cases,  those  namely  of  fibrous 
tumours  that  occur  ill  the  lobules  of  the  ears.    These  are,  indeed,  trivial 

>  For  such  cases  see  the  Museums  of  the  College  and  of  St.  Bartholomew's  and 
«uy  s  Hospitals;  Stanley,  Illustrations,  PI.  16,  Fig.  8;  Ward,  Proceed,  of  the  Pathol 
ooc.  Nov.  16,  1846.  *«w«/*. 

2  The  lecture  of  Mr.  Hawkins  (Medical  Gazette,  xxxvii.  p.  1022)  is  the  best  stnrlv 
t^-tofepulia.  Mr.BirIcetttell8meHehas  found  the  gLds  ^ 
much  developed  in  some  instances  of  tumours  thus  named. 
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things  in  comparison  with  the  tumours  of  the  jaws,  yet  they  have  points 
of  interest,  in  that  they  grow  after  injuries,  and  are  very  apt  to  recur 
after  removal.    They  are  penalties  attached  to  the  barbarism  of  ear- 
rings.   Shortly  after  the  lobules  of  the  ears  have  been  pierced,  it  some- 
times happens  that  considerable  pain  and  swelling  supervene.  These 
are  apt  to  be  followed  by  a  more  defined  swelling  in  the  track  of  the 
puncture  :  and  this  swelling  presently  becomes  a  well-marked  fibrous 
tumour  in  the  lobule  of  the  ear.    There  may  be,  perhaps,  some  doubt 
whether  the  growth  be  a  proper  tumour  or  a  cheloid  growth  of  the 
cicatrix-tissue  formed  in  the  track  of  the  wound;  but  it  has  the 
aspect  of  a  distinct  fibrous  tumour,  and  the  skin  appears  unaffected. 

In  one  case,  of  which  the  specimens  were  presented  to  the 
Museum  of  Sfc.  Bartholomew's  Hospital 1  by  Mr.  Holberton,  a  tumour, 
snch  as  I  have  described,  formed  in  the  lobule  of  each  ear  of  a 
young  woman,  a  few  months  after  they  were  pierced  for  ear-rings. 
Both  the  lobules  were  cut  off  with  the  tumours  ;  but,  in  or  beneath 
one  of  the  cicatrices,  a  similar  tumour  formed  shortly  afterwards. 
This  was  excised ;  and  after  ten  years  there  was  no  return  of  the 
disease. 

In  another  case,  under  the  care  of  Mr.  Benjamin  Barrow,  two 
such  tumours  formed  in  the  same  year  after  puncture.  Oue  of  these 
was  cnt  away,  the  other  was  left  :  a  third  grew,  and  the  excision 
of  the  whole  lobule  was  necessary  for  the  complete  extirpation  of  the 
disease. 

Similar  cases  are  recorded  by  Brnch,2  Venzetta,3  and  others  ; 
but  the  histories  of  the  cases  are  so  like  these  that  I  need  not  detail 
them. 

Among  tumours  so  diverse  in  their  seats  and  relations  as  the 
fibrous  tumours,  there  are  perhaps  few  things  relating  to  their  life  that 
can  be  stated  as  generally  true. 

In  the  uterus  many  may  exist  at  the  same  time  :  the  whole  wall  of 
an  uterus  maybe  crammed  with  them,  while  others  project  from  it  into 
the  peritoneal  cavity.  As  Walter  and  others  have  observed,  when  a 
fibrous  tumour  fills  the  cavity  of  the  uterus,  or  projects  from  it  into 
the  vagina,  it  is  not  usual  for  another  to  be  found  in  the  walls.  Such 
cases  do  indeed  occur,  but  they  are  comparatively  rare.    It  is  yet  much 

i  Series  xsxv.  No.  24.  2  #W  Diagnose  dor  bosartigen  GeschwiiUe,  p.  208. 

3  Ann  ales  dr.  Chirurgic,  Juillot  1844. 
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more  rare  for  fibrous  tumours  to  be  found  in  any.  other  part  at  the 
same  time  as  in  the  uterus.  I  find  but  one  such  case  recorded  :  a  case 
by  Dr.  Sutherland,1  in  which,  with  several  fibrous  tumours  in  the 
uterus,  one  was  found  in  the  groin  of  a  lunatic  forty-two  years  old. 
But  such  a  case  is  a  most  rare  exception  to  the  rule  ;  or,  indeed,  may  be 
more  like  an  example  of  the  rule,  if  the  tumour  were  connected  with 
the  round  ligament,  and  the  tissue  therein  continuous  with  the  uterus. 

In  the  nerves,  as  in  the  uterus,  a  multiplicity  of  fibrous  tumours 
may  be  found;  but,  so  far  as  I  know,  the  rule  of  singleness  generally 
prevails  in  every  other  part  liable  to  be  their  seat. 

Their  growth  is  generally  slow  and  painless.  It  is  often  very  slow, 
so  that  tumours  of  thirty  or  more  years'  standing  are  found  still  far 
short  of  the  enormous  dimensions  of  some  of  the  last  species.  But  no 
general  rule  can  be  made  on  this  point,  especially  since  the  rate  of 
growth  is  influenced  by  the  resistance  offered  by  the  more  or  less 
yielding  parts  around. 

The  extent  of  growth  appears  unlimited ;  and  among  the  fibrous 
tumours  are  the  heaviest  yet  known.  They  have  weighed  fifty,  sixty, 
and  seventy  pounds.  The  tumour  that  induced  Walter  to  write  his 
admirable  essay  2  weighed  seventy-one  pounds.  He  refers,  also,  to  one 
of  seventy-four  pounds,  and  to  one  described  in  an  American  journal 
as  having  been  estimated  at  one  hundred  pounds  ;  but  he  asks  of  this, 
perhaps  impertinently,  whether  it  were  weighed  also  (aber  auch 
gewogen  ?). 

In  relation  to  the  degeneration  and  diseases  of  fibrous  tumours,  I 
need  add  nothing  to  what  has  been  said  concerning  the  formation  of 
cysts,  the  calcification,  the  fatty  degeneration,  and  the  process  of 
softening  or  disintegration.  And  respecting  their  nature,  there  can  be 
no  doubt  that,  in  general,  they  are  completely  innocent. 


Painful  Subcutaneous  "Tumours. 

A  group  of  tumours,  peculiar  for  the  pain  with  which  they  are 
connected,  is  thus  named,  and  is  so  remarkable  as  to  justify  giving  a 
description  of  them  separate  from  that  of  the  fibro-cellular,  and  fibi'ous 
tumours,  with  which,  considering  their  other  characters,  the  chief 
examples  of  them  might  be  placed. 

1  Proceedings  of  the  Pathological  Society,  Si.  p.  87. 
2  Ueher  fibrose  Kbrper  der  Gebdrmult.tr.    Dorpat,  4to,  1 842, 


488 


PAINFUL  SUBCUTANEOUS  TUMOUES. 


The  painful  subcutaneous  tumour,  or  tubercle,  has  been  often 
well  described  in  relation  to  its  general  characters.  Its  intense 
painfulness  was  too  striking  to  escape  observation.  It  was  de- 
scribed by  A.  Petit,  Cheselden,  Camper,  and  others  ;  but  the  first, 
and  to  this  time  the  best,  general  account  of  the  disease,  drawn 
from  many  instances,  was  given  by  Mr.  William  Wood,  in  1812. 1 
Dupnytren  added  many  instances  to  those  which  he  copied  from  Mr. 
Wood's  paper,  and  made  the  disease  much  more  widely  known.2 

The  especial  seat  of  growth  of  these  little  tumours  is,  as  their  name 
implies,  in  the  subcutaneous  areolar  and  adipose  tissue.  They  are 
most  frequent  in  the  extremities,  especially  the  lower  •  very  rarely 
they  occur  on  the  trunk,  or  the  face.3  They  are  about  fonr  times  more 
frequent  in  women  than  in  men  ;  they  rarely,  if  ever,  begin  to  form 
before  adult  life,  or  after  the  commencement  of  old  age.  It  is  seldom 
that  local  injury,  or  any  other  cause,  can  be  assigned  for  their  occur- 
rence. The  tumour  usually  lies  just  beneath  the  skin,  scarcely 
prominent ;  it  has  a  capsule  loosely  connected  with  all  the  surrounding 
parts,  unless  it  be  to  the  cutis,  to  which  it  may  be  tightly  fixed,  and 
which,  in  such  cases,  is  generally  thin,  tense,  polished,  and  like  a 
superficial  scar.  Sometimes  the  small  bloodvessels  of  the  skin  over 
and  around  the  tumour  are  enlarged  and  tortuous,  like  those 
near  a  cutaneous  nEevus  ;  but,  else,  all  the  adjacent  parts  appear 
healthy. 

Tumours  of  this  kind  rarely  exceed  half-an-inch  in  diameter  ;  they 
are  usually  spheroidal,  oval,  or  cylindriform  ;  they  are  firm,  nearly 
hard,  tense,  and  very  elastic.  Their  outer  surface  is  usually  smooth, 
bright,  yellowish,  or  greyish,  or  pure  white  ;  and  their  sections  have 
the  same  aspect  and  consistence,  or  are  varied  by  an  obscure  appear- 
ance of  pure  white  fibres  traversing  a  greyish  basis.4 

Among  the  painful  subcutaneous  tumours  that  I  have  been  able  to 
examine  microscopically,  one  was  composed  of  dense  fibrous  tissue, 
with  filaments  laid  inseparably  close  in  their  fasciculi,  and  compactly 

1  Edinburgh  Med,  and  Surg.  Journal,  viii.  1812.  Mr.  Wood  first  gave  these 
tumours  the  appropriate  name  which  they  have  since  borne. 

2  Lrcons  Orales,  i.  530.    He  named  them  fibro-cellular  oncysted  tumours. 

f  One  is  mentioned  by  Mr,  Caesar  Hawkins,  as  removed  from  the  cheek  by  Sir  B. 
C  Brodio  (Medical  Gazette,  xxi.  p.  926);  and  one  by  Dupnytren 

'  i  Sometimes  the  tumour  1ms  a  central  cavity  filled  with  fluid,  as  m  two  cases  by 
Mr.  Carruthers,  in  fettt  Mod.  and  Surg.  Journ.  xxxiii. ;  but  it  is  observable  that  m 
one  of  these,  occurring  in  a  man,  a  visible  nerve  was  connected  woth  the  tumour. 
Perhaps  this  was  »  neuroma ;  for  in  these  the  cyst.c  character  18  not  un- 
frequenl . 
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interwoven.  These  appear  to  have  been  formed  in  or  from  a  nucleated 
blastema,  or  protoplasm  ;  for  thick-set,  oval,  and  elongated  nuclei 
were  displayed  when  acetic  acid  was  added.  Another  was  composed 
of  well-formed  fibro-cellular  tissue,  with  bundles  of  parallel  undulating 
filaments,  matted  or  closely  interwoven.  With  these  were  elongated 
fibro-cells,  the  products,  perhaps,  of  inflammation,  to  which  the  tumour 
appeared  to  have  been  subject.  The  substance  between  the  filaments, 
and  that  from  which  they  were  probably  developed,  was  here,  also,  a 
nucleated  blastema  or  protoplasm.  A  third  specimen  presented  obscure 
appearances  of  a  filamentous  structure,  but  no  separable  filaments  :  it 
seemed  composed  wholly  of  such  nucleated  blastema  as  was  exposed 
by  the  action  of  acetic  acid  on  the  former  specimens,  In  some  parts, 
also,  this  presented  appearances  of  filaments  and  nuclei  arranged  in 
concentric  circles  around  small  cavities.1  A  fourth,  which  had  existed 
for  many  years  at  the  end  of  a  woman's  thumb,  consisted  of  large 
clear  nuclei  in  a  dimly-shaded  homogeneous  substance.  One,  from  the 
front  of  the  abdomen,  was  like  a  common  fatty  tumour. 

From  these  examples,  or,  at  least,  from  the  first  three,  we  may 
believe  that  the  painful  subcutaneous  tumours  may  be  formed  of  either 
the  looser  fibro- cellular  or  more  dense  fibrous  form  of  connective 
tissue,  in  either  a  rudimental  or  a  perfect  state.  They  may  also,  I 
believe,  be  fibro- cartilaginous,  as  described  by  Professor  Miller,2  and 
by  many  other  writers.  But  whatever  such  slight  diversity  of  tissue 
they  may  present,  the  characteristic  of  all  these  tumours  is  their 
pain ;  pain  which  may  precede  all  notice  of  the  tumour,  or  may  not 
commence  till  much  later,  or  may  be  contemporary  with  it,  but  which, 
when  once  it  has  set  in,  may  rise  to  very  agony,  such  as  I  suppose  is 
not  equalled  by  any  other  morbid  growth.  It  is  not  often  constant ; 
but  generally  without  evident  cause,  or  with  only  a  slight  touch  of  the 
tumour,  a  paroxysm  of  pain  begins,  and,  gradually  increasing,  soon 
reaches  a  terrible  severity.  Beginning  at  or  near  the  tumour,  it 
gradually  extends  into  all  the  adjacent  parts,  often  flashing,  like 
electric  shocks,  from  one  part  of  the  limb  to  another,  or  to  the  whole 
trunk.  Such  a  paroxysm  may  continue  for  a  few  minutes,  or  for 
several  hours  ;  then  it  gradually  subsides,  leaving  the  parts  sore  and 

1  Like  those  drawn  from  a  fibrous  tumour  of  the  uterus  by  Professor  Bennett  (On 
Cancerous  and  Cancroid  Growths,  p.  189). 

2  Principles  of  Surgery,  p.  602,  3d  ed.  An  engravi  ng,  from  the  sketch  by  Professor 
Bennett,  makes  this  a  sure  instance  of  fibro-cartilaginous  structure.  In  the  other 
recorded  cases  the  microscope  was  not  used  ;  and  the  naked  eye  cannot  discern  between 
fibrous  cartilage  and  dense  fibrous  tissue. 
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tender.    While  it  lasts,  the  tumour,  whatever  may  be  its  condition  at 
other  times,  is  always  exquisitely  sensitive :  the  muscles  of  the  limb 
may  act  with  irregular  spasms  ;  or  general  convulsions,  like  those  of 
an  epileptic  seizure,  may  ensue ;  or  the  patient  falls  as  if  sunk  by  the 
intolerable  pain,  and  faints.    Sometimes,  too,  the  tumour  itself  swells, 
the  bloodvessels  around  it  become  larger  and  more  tortuous,  and  the  skin 
becomes  cedematous  or  congested,  imitating  the  change  which  some- 
times ensues  in  a  neuralgic  part.    There  are  many  diversities  in  the 
characters  and  modes  of  the  pain  ;  but  this  belongs  to  all  the  instances 
0f  it — that  its  intensity  is  altogether  disproportionate  to  its  apparent 
cause,  and  that  it  cannot  be  explained  by  anything  that  can  be  seen  in 
the  structure  or  relations  of  the  tumour. 

This  pain  suggests  interesting  questions  in  relation  to  the  pathology 
of  tumours  ;  but,  before  considering  it,  let  me  add  some  facts  to  com- 
plete the  history  of  these.  They  appear  usually  to  be  of  very  slow  growth. 
One,  which  I  removed  from  the  end  of  a  thumb,  had  existed  fourteen 
year's,  and  was  less  than  a  quarter  of  an  inch  in  diameter.  Another, 
which  I  removed  from  the  leg  of  an  elderly  woman,  had  gradually  in- 
creased for  ten  years  ;  yet,  at  last,  it  was  less  than  half-an-inch  in 
diameter.   In  other  cases  they  may  more  quickly  attain  the  same  size ; 
but  this  seems  their  limit ;  and,  for  any  number  of  years,  they  may  re- 
main sources  of  intense  pain,  and  yet  undergo  no  apparent  change  of 
size  or  structure.    They  are  usually  single.    I  have  found  only  one 
case  in  which  more  than  one  existed :  in  this  case  three  lay  close 
together  ever  the  great  gluteal  muscled    When  excised,  they  are  not 
apt  to  recur.    I  removed  one  from  the  back  of  the  leg  of  a  lady  twenty- 
light  years  old,  from  whom,  two  years  previously,  a  similar  growth  was 
excised  from  the  same  part.    After  the  first  operation  the  pain  was 
scarcely  changed  ;  after  the  second  it  ceased,  and  never  returned.  Sir 
Astley  Cooper  2  removed  two  painful  tumours,  at  an  interval  of  a  year, 
from  a  young  lady's  leg.    Mr.  Lawson  Tait  writes  me  that  he  has  re- 
moved one  from  the  back  part  of  the  thigh  of  a  woman,  and  that  a 
similar  tumour  had  been  taken  away  from  the  same  spot  thirteen  years 
previously.    I  believe  that  they  have  no  tendency  to  ulcerate,  or  to 
assume  any  of  the  peculiar  characters  of  malignant  disease. 

_  _  2  Illustr.  of Diseases  of  the  Breast,?.  84. 

1  P.  60)  speaks  of  a  *-£  * 

wllich  the  Jrf.  are  affected,  but  relates  nc .  case  of t  T 
amputation  tfbich  be  relates  appears  to  hare  ow« *  « ™J  liat„rc, 
Dupuytren  {Lecons  Orales,  i.  5-12)  says  they  hare  tt  maj  acq 
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In  considering,  now,  the  painfullness  of  these  tumours,  the  first 
question  is  their  relation  to  nerves  :  are  nerves  involved  in  them  ?  and 
do  they,  as  Velpeau  1  seems  to  hold,  differ  from  neuromata,  i.e.  from  the 
fibrous  or  fibro-cellular  tumours  within  the  sheaths  of  the  nerves,  only 
in  their  position  ?  are  they  only  tumours  within  the  superficial  or  sub- 
cutaneous nerves? 

The  general  opinion  is  against  this  supposition.  Dupuytren  says 
that  he  dissected  several  of  these  tumours  with  minute  care,  and  never 
saw  even  the  smallest  nervous  filaments  adhering  to  their  surface.  I 
have  sought  them  with  as  little  success  with  the  microscope.  Of  course, 
I  may  have  overlooked  nerve-fibres  that  really  existed.  It  is  very  hard 
to  prove  a  negative  in  such  cases  ;  and  cases  of  genuine  neuroma,  i.e.  of 
a  fibrous  tumour  within  the  sheath  of  a  nerve,  do  sometimes  occur  which 
exactly  imitate  the  cases  of  painful  subcutaneous  tumour.  Such  a  case 
was  under  Mr.  Stanley's  care  some  years  ago.  An  elderly  gentleman 
had  for  two  years  observed  a  small  subcutaneous  tumour  over  the  lower 
part  of  the  semi-membranosus  muscle.  It  was  easily  movable,  and,  till 
within  the  last  three  months,  had  not  been  inconvenient ;  but  at  this, 
time  it  became  the  seat  and  source  of  pain  exactly  like  that  of  a  painful 
subcutaneous  tumour.  It  was  removed ;  and  I  was  able  to  trace,  with 
the  microscope,  an  exceedingly  slender  nerve,  the  filaments  of  which 
were  spread  out  over  one  part  of  the  tumour.  The  tumour  was  within 
the  neurilemma,  and  was  uniformly  firm,  elastic,  yellowish,  and  com- 
posed of  well-formed  fibrous  tissue. 

Many  that  have  been  called  painful  subcutaneous  tumours  may  have 
been  such  neuromata  as  this  was.  Still,  I  am  disposed  to  think  that 
most  of  them  are  only  so  connected  with  nerves  as  ordinary  innocent 
tumours  are,  that  receive  a  few  nerve  fibres  in  their  substance.  For 

(1)  the  connection  of  the  nerves  with  even  very  small  neuromata  is  not 
so  difficult  to  demonstrate,  but  that  it  should  have  been  found,  if  it  had 
existed,  in  some  of  the  many  painful  tumours  that  have  been  examined. 

(2)  The  neuromata  often  occur  in  large  numbers  in  the  same  patient : 
the  painful  subcutaneous  tumour  is  nearly  always  single.  (3)  The 
neuromata  usually  grow  constantly,  and  seem  to  have  no  limit  of  size  ; 
even  when  subcutaneous  they  commonly  exceed  the  size  of  the  painful 
tumours,  which  generally  grow  to  a  certain  small  size,  and  in  it  remain 
stationary.    (4)  Neuromata  are  most  frequent  in  the  male,  the  painful 

and  then  end  with  cancerous  softening;  but  he  refers  to  only  one  case  jusfcifvins  such 
expressions,  and  this  ease  is  imperfectly  described. 

1  Midecine  Opcratoirc,  iii.  p.  ]()!. 
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subcutaneous  tumours  in  the  female  sex.  An  analysis  of  26  cases  of 
neuroma  taken  promiscuously  showed  that  nineteen  had  occurred  in  men, 
and  7  in  women  >  while  in  28  cases  of  painful  subcutaneous  tumours, 
23  were  in  women  and  5  in  men ;  evidence  which  is  almost  conclusive 
for  the  different  natures  of  the  two  diseases. 

However,  even  if  it  could  be  proved  that  these  painful  tumours  are 
within  nerves,  the  question  respecting  the  source  of  pain  would  not  be 
fully  answered.  "We  cannot  ascribe  the  pain  to  merely  the  altered 
mechanical  condition  of  the  nerve-fibres ;  for  tumours  that  are  evidently 
within  nerves  are  not  always,  nor  even  usually,  painful,  unless  when 
very  roughly  touched.  It  is  remarkable  that,  in  nearly  all  the  cases  in 
which  large  tumours  have  existed  in  the  trunks  of  nerves,  there  has 
been  little  or  no  pain.  The  facts  collected  by  Dr.  Smith1  are  clear  on 
this  point.  Moreover,  the  subcutaneous  tumours  themselves  often  re- 
main long  painless,  and  then  become,  without  any  other  apparent  change, 
extremely  painful ;  and  there  are  instances  of  tumours  exactly  resem- 
bling them,  except  in  that  pain  has  never  been  felt  in  them.  I  removed 
such  an  one  from  a  lady's  forehead.  It  was  about  as  large  as  a  pea, 
had  been  two  years  growing  in  the  subcutaneous  tissue,  and  had  never 
given  pain  except  once,  when  it  was  severely  struck.  It  had  all  the 
apparent  characters  of  structure  of  the  painful  subcutaneous  tumour. 
I  repeat,  therefore,  that  we  cannot  assign  the  pain  in  these  cases  en- 
tirely to  an  altered  mechanical  condition  of  the  nerve-fibres  in  or  near 
the  tumour.  We  must  admit,  though  it  be  a  vague  expression,  that 
the  pain  is  of  the  nature  of  that  morbid  state  of  nerve-force  which  we 
call  neuralgic. 

Of  the  exact  nature  of  this  neuralgic  state,  indeed,  we  know  no- 
thing ;  but  of  its  existence  as  a  morbid  state  of  nerve-force,  or  nervous- 
action,  we  are  aware  in  many  cases,  in  which  we  can  as  yet  trace  no 
organic  change,  and  in  many  more,  in  which  the  sensible  organic  change 
of  the  nerves  is  inadequate  to  the  explanation  of  the  pain  felt  through 
them.  In  both  these  sets  of  cases  we  assign  the  pain  (speaking  vaguely) 
to  a  functional,  rather  than  to  an  organic  disorder  of  the  nerves ;  to  a 
disorder  commencing  in  the  nerves  of  the  part  which  is  the  focus  of 
the  pain,  but  transmitted  from  them  to  others  which,  in  the  nervous 
centres,  are  connected  with  them. 

With  this  view  of  the  neuralgic  nature  of  the  pain  in  the  subcu- 
taneous tumours  many  of  their  characters  and  circumstances  agree. 


1  Treatise  on  A'curoma. 
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The  pain  is  commonly  paroxysmal,  and  sometimes  regularly  periodical ; 
it  is  diffuse,  or  flashing,  electric,  and  most  intense  ;  it  often  excites  re- 
flex spasmodic  movements,  or  more  severe  and  general  convulsions ; 
though  not  peculiarly  frequent  in  persons  of  extreme  sensibility,  yet  it 
is  often  aggravated  by  mental  emotions,  and  the  other  excitants  of  neu- 
ralgic pains ;  it  is  sometimes  increased,  or  first  felt,  about  the  time  of 
the  cessation  of  the  menstrual  discharge  ;  it  sometimes  remains  at  or 
about  the  seat  of  the  disease  for  a  long  time  after  the  removal  of  the 
tumour ;  it  is  sometimes  attended  with  what  is  regarded  as  reflex  vas- 
cular fulness,  but  it  precedes  no  organic  change. 

The  consideration  of  the  probably  neuralgic  nature  of  the  pain  in  and 
about  these  tumours  is  of  interest  in  relation  to  the  pathology  of  many 
others.  The  pains  of  many  other  tumours  are  probably,  in  greater  or 
less  measure,  of  the  same  nature. 

The  irritable  tumour  of  the  breast  may  be  called  a  neuralgic  tumour. 
Sir  Astley  Cooper's  plates  show,  indeed,  that  some  which  he  thus  called 
were  like  the  painful  subcutaneous  tumours ;  but  the  more  frequent 
are,  I  believe,  mammary  glandular  tumours,  imitating  in  their  structure 
the  mammary  gland  itself,  or  small  portions  of  indurated  gland.  I 
derive  this  belief  from  the  general  appearance  and  description  of  several 
specimens,  and  from  what  I  found  in  two  cases  with  the  microscope. 
A  woman,  forty- five  years  old,  was  under  my  care  with  a  small  tumour 
lying  deep  in  her  breast,  which  felt  hard  and  not  movable,  except  with 
the  tissue  around  it.  She  had  been  aware  of  this  tumour  for  a  month, 
and  during  all  the  time  it  had  been  the  source  of  intense  '  darting  and 
dragging  '  pain,  which  often  extended  from  it  through  the  chest  to  the 
shoulders,  and  along  the  neck  and  arms.  The  pain  was  described  as  so 
like  that  commonly  assigned  to  cancer  of  the  breast,  that,  judging  from 
it,  and  from  the  age  and  other  circumstances  of  the  patient,  one  could 
not  but  fear  she  had  cancer.  The  doubt  rendered  it  proper  to  make 
an  exploratory  incision  at  the  commencement  of  the  operation.  This 
was  done,  and  the  tumour  having  no  cancerous  aspect,  was  alone  re- 
moved. It  proved  to  be  a  perfect  example  of  mammary  glandular 
tumour,  such  as  I  shall  more  fully  describe  in  a  future  lecture.  Thus 
the  case  seemed  to  be  one  of  mere  neuralgia  in  a  grandular  tumour  of 
the  breast :  and  it  may  be  added,  that  it  was  only  a  striking  instance 
of  an  ordinary  fact ;  for  such  tumours  are  often  at  times  extremelv 
painful.  y 

Similar  instances  might  be  found,  I  believe,  in  tumours  of  other 
structures  ;  but,  without  entering  further  on  their  history,  I  would  sug- 
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gest  that  the  account  of  all  these  painful  tumours  makes  it  probable  that 
the  pain  the  patients  feel  is,  in  great  measure,  neuralgic  or  subjective; 
that  it  has  the  tumour  indeed,  for  an  exciting  cause  ;  but  that  it  owns, 
besides,  some  morbid  condition  inherent  or  cumulative  in  the  nerves 
themselves,  so  that  at  times  they  respond,  with  a  morbid  exaggeration, 
to  a  habitual  or  slightly  increased  stimulus.  And  if  this  be  true  of  the 
most  painful  tumours,  it  is  probably  true,  in  various  measures,  of  many 
others.  Even  among  cancers,  though  they  are  generally  more  painful 
than  other  tumours,  a  large  part  of  their  painfullness,  when  not  due 
to  inflammation  of  their  substance,  is  characteristic  of  the  patient  more 
than  of  the  disease. 


CARTILAGINOUS  TUMOURS. 


495 


LECTURE  XXVI. 

CARTILAGINOUS  TUMOUHS. 


The  name  of  Cartilaginous  Tumours  may  be  given  to  those  which. 
Miiller,  in  one  of  the  most  elaborate  portions  of  his  work  on  Cancer, 
has  named  Enchondroma.1  Either  term  will  sufficiently  imply  that 
the  growth  is  formed,  mainly,  of  a  tissue  like  cartilage  ;  and  I  would 
at  once  point  out  the  singularity  of  such  tumours  being  formed,  and 
growing  to  so  great  a  size  as  I  shall  have  to  describe,  although  cartilage 
is  not  commonly  formed  for  the  repair  of  its  own  injuries,  nor,  at  least 
in  man,  in  a  perfect  manner,  for  the  repair  of  the  injuries  of  bone. 

Cartilaginous  tumours  sometimes  are  produced  by  a  simple  out- 
growth from  pre-existing  normal  cartilage,  which,  as  a  rule,  attains  no 
great  size  ;  Yirchow  has  named  these  Ecchondroses,  and  cites  as  their 
best  examples  outgrowths  from  the  cartilages  of  the  ribs,  the  cartilages 
of  the  amphi-arthrodial  joints,  the  cartilages  of  the  windpipe,  and  from 
the  cartilage  between  the  basi-sphenoid  and  occipital  bones  in  the  young 


cranium. 


The  cartilaginous  tumours  are  found,  in  the  large  majority  of  cases, 
connected  with  the  bones  and  joints.2  However,  they  are  developed 
not  rarely  in  soft  parts,  completely  detached  from  bone  or  normal  car- 
tilage.   Thus,  in  the  pure  form,  or  mixed  with  other  tissues,  they  are 

1  Other  names  employed  are,  Osteochondroma,  Chondroma,  Benign  Osteo-sarcoma. 
The  term  Osteo-sarcoma  cannot  be  too  entirely  disused :  it  has  been  more  vague' 
than  even  Sarcoma,  having  been  employed  indiscriminately  for  all  tumour  °  of 
whatever  nature,  growing  in  or  upon  bones,  provided  only  they  were  not  entirely 
ossoous. 

2  Those  referred  to  as  connected  with  the  joints  are  the  cartilaginous  masses  that 
aro  found  pendulous  or  loose  in  joints.  They  have  sufficient  characters  in  common 
with  these  tumours  to  justify  their  enumeration  in  the  list ;  yet  they  are  in  so  many 
respocts  peculiar,  that  they  need  and  usually  receive  a  separate  history.  The  be  t 
account  of  them,  and  of  their  probable  origin  in  the  villi  of  synovial  fringes  m  / 
gathered  from  Bidder,  in  Henle  and  Pfeufer's  Zcitschr.nl;  Rainey  in  P,J  p  J;  , 
•s' "  ii.  p.  1  Ki ;  and  KSUiker,  Mikrosk.  Anat.  ii.  p.  324  ' 
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met  with  in  tlie  testicle,1  mammary  gland2  subcutaneous  tissue3  and 
lungs,4  and  in  the  soft  parts  near  bones.  But  among  all  the  soft  parts 
their  favourite  seat  appears  to  be  the  neighbourbood  of  the  parotid  gland. 
A  large  proportion  of  tbe  solid  tumours  formed  in  tbis  part  have  carti- 
lage in  them. 

Cartilaginous  tumours  that  are  connected  with  bones  may,  bke 
fibrous  tumours  (Fig.  68),  occur  in  two  distinct  positions — namely, 
within  the  walls,  in  relation  to  the  medullary  tissue,  or  between  the 
walls  and  the  periosteum.  When  they  are  within  the  bones,  they  are 
isolated  and  discontinuous,  and  are  surrounded  by  the  bone-walls,  which 
may  be  expanded  in  a  thin  shell  or  capsule  around  them,  or  may  be 
wasted  and  perforated  by  them.  When  they  grow  outside  the  bones, 
they  are  generally  fastened  to  the  subjacent  bone- wall  by  outgrowths 
of  new  bone ;  the  periosteum,  greatly  overgrown,  invests  them,  and 
prolongations  from  it  towards  the  bone  appear  to  intersect  them,  and 
divide  them  into  lobes.  When  they  grow  among  soft  parts,  they  have 
a  well-formed  connective-tissue  capsule,  which  is  commonly  more  dry 
and  glistening  than  that  of  most  innocent  tumours. 

In  any  of  these  situations,  cartilaginous  tumours  may  be  either 
simple  or  complex,  conglobate  or  conglomerate,  if  we  may  adopt  such 
terms  ;  i.e.  they  may  be  composed  of  a  single  mass  without  visible 
partitions,  or  of  numerous  masses  or  knots  clustered,  and  held  together 
by  their  several  investments  of  areolar  tissue.  According  to  these 
conditions,  they  present  a  less  or  more  knotted  or  knobbed  surface  ; 
but  in  either  state  they  affect  the  broadly  oval  or  spheroidal  shape 
(Fig.  79). 

To  the  touch,  cartilaginous  tumours  may  be  very  firm  or  hard, 
especially  when  they  are  not  nodular  and  their  bases  are  ossified.  In 
other  cases,  though  firm,  they  are  compressible,  and  extremely  elastic, 
feeling  like  thick-walled  tensely-filled  sacs.  Many  a  solid  cartilaginous 
tumour  has  been  punctured  in  the  expectation  that  it  would  prove  to 
be  a  cyst. 

'  Mus  Coll  Surg.  Nos.  2384-5-6, etc.;  Mus.  St.  Bartholomew's  Hosp.  Series  xxviii. 
No  17  and  Appendix ;  and  several  in  the  Museum  of  St.  Thomas's  Hospital.  See  also 
Mr.  Gamgee's  pamphlet  on  a  Case  of  Ossifying  Enchondroma  in  the  Test.de  of  a  Horse. 
Also  a  case  related  in  Trans.  Mcd.-Chir.  Soc.  xxxvm. 

•  Astley  Cooper,  Diseases  of  the  Breast,  p.  64;  Midler,  On  Cancer  ?.  149,  No.  13, 
from  a  dog;  Mus.  St.  Bartholomew's,  Series  xxxiv.  No.  13  from  a  biteh. 

«  Rokitansky,  Pathol.  Anat.  i.  p.  261 ;  Lebert,  Abhandlungcn  y.  19... 

«  Mus  St.  Bartholomew's,  Series  xiv.  No.  59,  Pathol,  Append.x  ;  RokUansky  and 
Lobort,  loc.  tit.    FSrster  in  Virchow's  Archiv,  xiu.  p.  106. 
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The  knife  cuts  them  crisply  and  smoothly  ;  and  their  cut  surfaces 
present,  in  the  best  examples,  the  characters  of  foetal  cai'tilage  ;  bright, 
translucent,  greyish,  or  bluish,  or  pinkish  white,  compact,  uniform. 
Usually,  each  separate  mass  or  lobe  is  without  appearance  of  fibrous  or 
other  compound  structure  ;  but  sometimes  the  cartilage  looks  coarsely 
granular,  as  if  it  were  made  up  of  clustered  granules.  This  is,  I  think, 
especially  the  case  in  the  cartilaginous  tumours  inclosed  in  the  bones 
of  the  hands  and  fingers ;  especially  in  such  of  them  as  are  soft.  In 
other  cases,  when  the  cartilage  is  very  firm  it  may  be  opaque  or  milk- 
white. 

The  bloodvessels  of  these  tumours  lie  in  the  connective  tissue  which 
separates  the  nodules  of  cartilage  from  each  other,  a,nd  in  well-injected 
specimens  1  the  red  lines  of  the  vessels  present  a  striking  contrast  to 
the  opaque  white  nodules  of  cartilage. 

In  different  examples  of  cartilaginous  tumour  there  are  great 
varieties  of  consistence  or  firmness.  Some  appear  almost  diffluent,  or 
like  vitreous  humour ;  some  are  like  the  firmest  foetal  cartilage ;  and 
all  intermediate  gradations  may  be  found ;  but,  with  the  exception  of 
the  cartilaginous  growths  that  are  pendulous  or  loose  in  joints,  I  have 
never  seen  any  present  such  hardness,  dulness,  or  yellowness,  as  do 
the  natural  adult  cartilages  of  the  joints,  ribs,  or  larynx. 

As,  in  all  general  appearance,  the  material  of  these  tumours,  in  its 
usual  and  most  normal  conditions,  is  identical  with  foetal  cartilage, 
so  is  it,  I  believe,  in  its  development,  and,  as  Midler  has  shown,  in  its 
chemical  characters.2  The  microscopic  characters,  also,  of  cartila- 
ginous tumours  agree,  speaking  generally,  with  those  of  foetal  cartilage  ; 
yet  there  are  several  particulars  to  be  observed  concerning  them,  and 
especially  the  diversity  of  form  and  of  arrangement  that  may  be  seen  in 
the  microscopic  constituents  of  even  different  parts  of  the  same  tumour, 
needs  mention. 

This  diversity  of  microscopic  forms  is  enough  to  baffle  any  attempt 
to  describe  them  briefly,  or  to  associate  them  with  any  corresponding 
external  characters  in  the  tumours.  The  most  diverse  forms  may  even 
be  seen  side  by  side  in  the  field  of  the  microscope.  But  this  diver- 
sity  is  important.  It  has  its  parallel,  so  far  as  I  know,  in  no  other  in- 
nocent tumour  ;  and  the  cartilaginous  tumours  form  perhaps  the  single 


^  See  preparations  574,  577  a,  Anatomical  Museum,  University  of  Edinburgh 

2  The  enchondromata  of  bones,  he  says,  always  yield  ohondrine;  while  those  of 

poft  parte  may  yield  either  gelatine  or  chondrino.    (On.  Cancer,  p.  121.)    The  whole 

account  of  their  analysis  is  very  amply  given  by  him. 
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exception  to  a  very  generally  true  rule  enunciated  by  Bruch  ; 1  namely, 
that  it  is  a  characteristic  of  the  cancerous  tumours,  and  a  distinction 
between  them  and  others,  that  they  present,  even  in  one  part,  a  multi- 
formity of  elementary  shapes. 

The  diversity  of  microscopic  characters  extends  to  every  constituent 
structure  of  the  cartilage  in  the  tumours.  I  will  state  the  general  and 
chief  results  of  the  examination,  of  fifteen  of  the  recent  specimens,2  of 
which  I  have  made  notes,  and  from  the  drawings  of  which  the  annexed 
figures  were  copied. 

(1).  In  regard,  then,  to  the  basis  of  intercellular  substance  : — It  is 
variable  in  quantity,  the  cells  or  nuclei  in  some  specimens  lying  wide 
apart  (Fig.  69),  in  some  closely  crowded  (Fig.  71,  etc.)  ;  it  varies  in 
consistence  with  all  the  gradations  to  which  I  have  already  referred : 
and  in  texture — in  some  specimens,  it  is  pelracid,  hyaline,  scarcely  visi- 
ble ;  in  some,  dim,  like  glass  breathed  on ;  in  many  more,  it  is  fibrous 
in  texture  or  in  appearance  (Figs.  69,  70).  Most  cartilaginous  tumours, 


Fig.  69. 


Fig.  70. 


indeed,  might  deserve  to  be  called  fibro-cartilaginous.  It  is  seldom, 
and  I  'think,  only  in  the  firmest  parts  of  specimens,  that  the  substance 
between  the  cartilage-cells  has  the  strong  hard-lined  fibrons  texture 
which  belongs  to  the  chief  natural  fibrous  cartilages  :  yet  it  has  generally 
a  fibrons  texture.  The  fibres  are,  or  appear,  usually  soft,  nearly  pellu- 
cid, and  very  delicate  ;  sometimes  they  appear  tufted  or  fasciculate  (Fig. 
69)  •  sometimes  they  encircle  spaces  that  contain  each  a  large  cartilage- 
cell  'or  a  cluster  of  cells  or  nuclei  (Fig.  71)  ;  sometimes  they  form  a 
fasc'iculated  tissue  in  which  cartilage-cells  lie  elongated  and  imbedded 
Fig  69     Tufted,  pde,  filamentous  tissue,  with  a  few  imbedded  cartilage- colls. 

cells  having  granulated  nuclei.  From  a  tumour  over  the  paroUd  gland,  mngmfiod  400 
times.   . 


'  Die  Diagnose  der  bbsartige  Geschwiilstc. 

*  These  are  exclusive  of  specimens  of  loose  cartilages  m  joints,  of  Wtaon, 
no  account  will  ho  given  in  this  lecture. 
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(Fig.  70)  ;  most  commonly  of  all,  I  think,  they  curve  among  the  cells, 
as  if  they  were  derived  from  a  fibrons  transformation  of  an  intercellular 
hyaline  substance  (Fig.  73). 


Fig.  71. 


(2.)  Tet  greater  varieties  may  be  found  in  the  characters  of  the 
cartilage-cells.  They  may  be  irregularly  and  widely  scattered,  or 
closely  placed,  or  almost  regularly  clustered  with  fibrous  tissue  en- 


Fig.  73.  Fig  73  a. 


circling  them  (Figs.  69,  71,  72).  In  single  cells  there  are  varieties  of 
size  from  y^th  to  rsVo^l1  of  an  inch     There  are  yet  more  varieties  of 

Fig.  71.  Groups  of  cartilage-cells,  clustered  in  a  portion  of  a  tumour  on  the 
phalanx  of  a  finger.  Many  of  the  cells  are  only  drawn  in  outline ;  the  groups  are 
intersected  by  bands  of  tough  fibrous  tissue;  some  of  the  cells  present  double  or  triple 
contour-lines  ;  most  of  the  nuclei  are  large  and  granular.  Magnified  about  400  times. 
These  laminated  cells  have  been  referred  by  Virchow  and  others  to  amyloid  degeneration 
of  cartilage-cells. 

Fig.  72.  A.  group  of  large  cartilage-cells  from  the  same ;  many  containing  two  or 
three  nucloi,  of  which  some  have  acquired  the  character  of  enclosed  cells. 

Fig.  73.  Group  of  cartilage-cells  from  a  tumour  in  the  tibia.  Fine  filamentous 
tissue  encircles,  ami  intervenes  between,  single  cells.  Some  of  the  nuclei  of  the  cells 
contain  oil-particles;  and  some  of  tho  same  (in  Fig.  73  a),  show,  apparently,  the 
process  of  assuming  the  stellate  or  branched  form.    Magnified  about  400  times. 
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shape ;  some  have  the  typical  form  of  healthy  simple  cartilage- cells 
being  large,  round  or  oval,  or  polygonal,  faintly  outlined,  with  single 
nuclei,  and  clear  contents  (Fig.  73)  ;  and  others  are  like  normal  com- 
pound cartilage-cells  (Fig.  72).    But  in  other  cases  the  cells  have  hard 


Fig.  74. 

dark  outlines;  some  are  bounded  by  two,  three,  or  four  dotted  or 
marked  concentric  circles,  as  if  the  cell-walls  had  become  laminated 
(Figs.  71,  72)  ;  others  appear  without  any  defined  cell-walls,  as  if  they 
were  mere  cavities  hollowed  out  in  the  basis- substance  ;  and,  in  other 
instances,  the  cell- walls  and  their  contents,  down  to  the  nucleus,  appear 
as  if  they  were  completely  fused  with  the  basis-substance,  so  that  the 
nuclei  alone  appear  to  be  imbedded  in  the  hyaline  or  dimly  fibrous  ma- 


Fig.  75. 

terial  These  last  two  states  appear  to  be  connected  with  very  imper- 
fect development  or  with  degeneration;  for  I  have  seen  them,  I  fchmk, 
in  only  soft  cartilage,  or  in  such  as  showed  other  distinct  signs  of 
defeneration.  In  many  such  cases  also,  the  nuclei  are  so  loosely  con- 
nected with  the  basis-substance,  that  large  numbers  of  them  float  tree 
in  the  field  of  the  microscope. 

TV  74  Nuclei-  some  simple,  and  some  enlarged,  and  variously  beset  with 
w£;g  procSfa  '  From  a  carfilaginous  tumour  under  the  angle  of  the  lower  ,nv. 

^"stL  nuclei  variously  distorted  and  shrivelled.  F.om  a  mixed 
cartilaginous  tumour  over  the  parotid;  similarly  magnified. 
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(3.)  The  varieties  of  the  nuclei  in  the  cartilage  of  tumours  are  not 
less  than  those  of  the  cells.  Some  are  like  those  of  the  normal  car- 
tilage ;  round  or  oval,  clear,  distinctly  outlined,  with  one  or  two  nucleoli 
(Fig.  72).  But  some  appear  wrinkled  or  collapsed,  as  if  shrivelled  ; 
.  some  contain  numerous  minute  oil-particles,  representing  all  the  stages 
to  complete  fatty  degeneration,  and  the  formation  of  granular  bodies 
(Figs.  70,  73)  ;  some  are  uniformly  but  palely  granular,  like  large 
pale  corpuscles  of  lymph  or  blood  ;  some  are  yet  larger,  nearly  filling 
the  cells,  pellucid,  like  large  clear  vesicles  with  one  or  more  oil-parti- 
cles enclosed  ;  and  some  have  irregularities  of  outline,  which  are  the 
first  in  a  series  of  gradational  forms,  at  the  other  extremity  of  which 
are  various  stellate,  branched,  or  spicate  corpuscles  (Figs.  73  A,  74, 
75). 

I  have  not  been  able  to  discern  any  constant  rale  of  coincidence 
between  these  forms  of  nuclei  and  the  various  forms  of  cells,  nor  be- 
tween either  and  any  of  the  enumerated  appearances  of  the  intercellular 
or  basis-substance.  All  modes  of  combinations  have  appeared  among 
them ;  only,  on  the  whole,  the  completely  developed  cells  have  the  best 
nuclei,  and  the  degenerate  or  imperfect  of  both  are  usually  in  com- 
pany. 

The  last-named  nuclei,  with  irregular  outlines,  were  first  described, 
I  think,  by  Midler ;  and  have  since  been  noticed  in  cartilaginous  tu- 
mours by  Mr.  Quekett,  and  many  others.  I  have  examined  them  in 
seven  cases ;  one  of  which  was  a  great  tumour  encircling  the  upper 
part  of  the  tibia,  one  a  growth  on  the  last  phalanx  of  the  great  toe,  one 
a  mixed  tumour  in  the  articular  end  of  the  fibula,  one  a  very  soft 
tumour  in  the  subcutaneous  tissue  on  the  chest,  and  three  were  mixed 
tumours  over  the  parotid  or  submaxillary  gland. 

The  phases  of  the  transformation  by  which  they  are  produced  ap- 
pear to  be,  as  represented  in  Figs.  73  A,  74,  75,  that  a  nucleus  of  or- 
dinary form,  or  with  one  or  more  oil-particles,  enlarges  and  extends 
itself  in  one  or  several  slender,  hollow,  and  crooked  processes,  which 
diverge,  and  sometimes  branch  as  they  diverge,  towards  the  circum- 
ference of  the  cell.  Such  nuclei  may  be  found  within  the  cells  (Fig. 
73  a),  or  within  cavities  representing  cells  whose  walls  are  fused  with 
the  intercellular  substance  ;  but  much  more  commonly  it  appears  as  if, 
wlnle  the  nuclei  changed  their  forms,  the  cells  and  the  rest  of  their 
contents  were  completely  fused  with  the  intercellular  or  basis- substance 
so  that  the  nuclei  alone  appear  imbedded  in  the  hyaline  or  pale  fibrous 
substance.    The  nuclei  thus  enlarged  may  appear  like  cells,  and  their 
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nucleoli  may  be  like  nuclei.   But  although,  at  first,  as  we  may  suppose, 
the  nuclei,  as  they  send  out  their  processes,  may  enlarge  and  retain  the 
round  or  oval  form  of  their  central  parts  or  bodies,  yet  they  afterwards 
lengthen  and  attenuate  themselves,  so  as  to  imitate  very  closely  the 
shapes  of  large  bone- corpuscles  or  lacunas  ;  or  they  elongate  and  branch, 
sr  shrivel  up  ;  and  in  these  states,  lying  in  groups,  they  have  the  most 
fantastic  appearances  (Figs.  74,  75).    In  these  various  states  the  nuclei 
are  often  loosely  connected  with  the  basis-substance  ;  so  that  they  are 
easily  removed  from  it,  or  are  found  floating  on  the  field  of  the  micro- 
scope, as  nearly  all  those  were  which  are  here  drawn. 

Corpuscles  like  these  exist  permanently  in  no  normal  cartilage  yet 
examined,  in  man  or  any  of  the  Vertebrate  If,  then,  heterology  of 
structure  were  indicative  of  malignancy,  the  tumours  that  contain  these 
corpuscles  should  be  malignant ;  but  there  are  no  facts  to  make  it  pro- 
bable that  they  are  so  ;  and  every  presumption  is  in  favour  of  their 
being  innocent. 

As  to  the  meaning  of  these  changes  of  the  nucleus  ;— they  may  be, 
as  Mr.  Quekett*  has  shown,  preparatory  to  ossification,  and  the  meta- 
morphosis of  the  cartilage-nucleus  into  a  bone-corpuscle  or  lacuna; 
but  in  many  instances  they  are  unconnected  with  ossification :  for,  in 
most  of  the  cases  in  which  I  have  found  them,  the  tumour  was  m  no 
part  ossified,  and  in  many  of  them  it  was  not  of  a  kind  in  which  ossifi- 
cation was  likely  to  ensue.    In  these  cases  we  may  believe  the  change 
of  the  nuclei  to  be  connected  with  a  process  of  degeneration.  There 
are  many  grounds  for  this  ;  such  as  the  fact,  already  mentioned,  of 
their  likeness  to  the  nuclei  of  lower  cartilages  ;  their  likeness  m  shape  to 
ratified  pigment-cells  and  bone  corpuscles;  the  frequent  comcidence 
of  more  or  less  fatty  degeneration  in  the  nuclei  thus  changing  ;  he 
usual  coincidence  of  the  fusion  of  the  cell-wall  and  contents  with  the 
basis-substance  of  the  cartilage,  and  the  loosening  of  the  nuclei;  and  the 
gradual  shrivelling  or  wasting  of  the  nuclei  after  the  assumption  of  the 
stellate  form.3 

M  of  ..i,o  ciio-«SB  VMM  *  ^°^Z£SZ»*~!  *•  4 

•sassa^^3*-  - — - 

that  of  a  much  lower  creature. 

*  Lectures  on  Histology,  p. I 66.  ,     soon  in  enchondromatj 

»  C.  0.  Weber  (Virchow  s  Arcluv,  vi.  "^^T^ion*    In  one  case,  he 

lime-salts  collected  in  such  quantities  as  b;lbl   hnvo  be0u  phosphate 

noticed  they  had  a  rhombic  form,  and  thinks  thoy  mq  I 

of  liiuo. 
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Such  is  the  anatomy  of  cartilaginous  tumours  ;  and  now,  in  relation 
to  their  physiology,  several  points  may  deserve  notice. 

Their  rate  of  growth  is  singularly  uncertain.  They  may  increase 
very  slowly.  I  have  seen  one  not  more  than  half-an-inch  long  which 
had  been  at  least  four  years  in  progress.  Or,  after  a  certain  period  of 
increase,  they  may  become  stationary,  as  often  happens  in  the  tumours 
that  occur  in  large  numbers  on  the  hands.  Or,  from  beginning  to  end, 
their  growth  may  be  very  rapid.  I  remember  a  man,  twenty- six  years 
old,  in  St.  Bartholomew's  Hospital,  in  whom,  within  three  months  of 
his  first  noticing  it,  a  cartilaginous  tumour  increased  to  such  an  extent 
that  it  appeared  to  occupy  nearly  the  whole  length  of  his  thigh,  and 
was  as  large  round  as  my  chest.  He  had  a  pale  unhealthy  aspect,  and 
suffered  much  from  the  tumour ;  and  its  size  and  rapid  growth,  the 
tension  nearly  to  ulceration  of  the  skin  over  it,  the  enlarged  veins,  and 
loss  of  health,  made  all  suppose  it  was  a  great  cancerous  tumour.  Mr. 
Vincent,  therefore,  decided  against  amputation  of  the  limb,  and  the 
patient  died  exhausted,  within  six  months  of  the  first  appearance  of  the 
disease.  The  examination  after  death  proved  that  a  great  cartilaginous 
tumour,  with  no  appearance  of  cancerous  disease,  had  grown  within  and 
around  the  middle  two-thirds  of  the  femur.  The  bone,  after  extension 
by  the  growth  within  it,  had  been  broken,  and  all  the  central  part  of  the 
tumour  was  soft,  nearly  liquid,  and  mixed  with  fluid  blood  and  de- 
colorised blood-clots. 

In  a  case  under  Mr.  Lloyd's  care,  a  cartilaginous  tumour,  surround- 
ing the  upper  two-thirds  of  a  girl's  tibia,  grew  to  a  circumference  of 
two  feet  in  about  eighteen  months.  Gluge1  also  mentions  a  case  in  which 
in  a  boy  fourteen  years  old,  a  cartilaginous  tumour  on  a  tibia  grew  in 
three  and  a  half  months  to  the  size  of  a  child's  head,  and  protruded, 
and  caused  such  pain  and  hectic  that  amputation  was  necessary. 

I  need  only  refer  to  the  importance  of  these  cases  in  their  bearing 
on  the  diagnosis  of  tumours,  and  as  exceptions  to  the  general  rule,  that 
the  malignant  grow  more  rapidly  than  the  innocent. 

In  extent  of  growth,  the  cartilaginous  tumours  scarcely  fall  short 
of  the  fibrous.  Mr.  Frogley  2  has  related  two  cases  of  tumours  of  enor- 
mous size.  In  one,  the  patient,  a  woman  twenty-eight  years  old,  had 
a  tumour,  of  nearly  five  years'  growth,  around  the  shaft  of  the  femur, 
which  extended  from  the  knee-joint  to  within  an  inch  of  the  trochan- 


1  Pa/holof/jpchc  Anatomie,  Lief.  iv. 
s  Medico- ChirurijicuL  Transactions,  xxvi. 
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ters,  and  measured  nearly  tlrree  feet  in  circumference.  It  was  a  pure 
cartilaginous  tumour,  but  its  ■whole  central  part  was  soft  or  liquid,  and 
many  of  the  nodules  of  which  it  was  composed  had  the  character  of 
cysts,  through  such  central  softness  as  I  shall  presently  have  to  describe. 
The  limb  was  removed  near  the  hip-joint,  and  the  patient  remained  in 
good  health  for  seventeen  years.1  In  the  other  case,  the  patient  was  a 
lady  thirty-seven  years  old,  and  the  tumour  had  been  growing  eleven 
years  ;  it  was  20|  inches  in  circumference,  and  exactly  resembled  that 
in  the  former  case.  The  amputation  of  the  limb  was  equally  successful. 
In  an  instance  related  by  Sir  Philip  Crampton,  a  tumour  of  this  kind, 
soft  in  all  its  central  parts,  surrounded  the  femur,  and  measured  no 
less  than  6^  feet  in  its  circumference. 


Fig.  76. 

In  a  case  under  the  care  of  Dr.  Dobson  of  Windermere,  an  enor- 
mous tumour  of  an  ovoid  shape  had  grown  in  connection  with  the  left 
innominate  bone  of  a  man  aged  fifty-four,  and  had  apparently  originated 
in  or  about  the  left  sacro-iliac  synchondrosis.  It  had  attained  the  weight 
of  44  lbs.,  measured  3  ft.  6  in.  in  circumference,  filled  up  almost  the 

pi£:  ye  a.  Cluster  of  ceUs  from  a  pearly  white  lobule;  b.  various  forms  of  cell- 
muScafcion  and  nuclear  subdivision;  c.  group  of  young  cell* from  tie  cancellated 
tissue  Of  the  ilium;  d.  cells  with  irregular  nuclei ;  ,  cells  with  fat  granule  and  a 
chister  of  acicular  crystals.  ■  

■  I  have  to  thank  Mr.  Frogley  for  affording  mo  tins  information,  and  Mr.  Lane  for 

an  o^ZZ  of  exhibiting  at  the  Lecture  the  re  rkable  „  .men  obtamed  by  the 

oporation,  and  now  preservod  in  Ins  Musoum. 
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•whole  abdominal  cavity,  and  occasioned  great  displacement  of  the 
viscera.  It  was  irregularly  lobed,  and  was  composed  of  numerous  com- 
pact lobules  baving  a  pearly  lustre,  and  contained  several  cysts,  one  of 
wbicb  was  about  the  size  of  a  foetal  bead.  The  lobules  of  this  tumour 
consisted  of  pellucid,  round,  oval,  or  somewhat  flattened  cells,  which 
mostly  possessed  only  a  single  nucleus,  and  closely  resembled  in  form 
and  appearance  the  cells  of  the  chorda  dorsalis  of  the  embryo  (Fig.  76, 
a).  Many  of  the  cells  contained  more  than  one  nucleus,  and  in  some 
the  nuclei  were  very  irregular  in  form.1 

The  only  change  of  cartilaginous  tumours  which  can  be  spoken  of 
as  a  development,  is  their  ossification ;  and  this  is,  I  believe,  in  all  es- 
sential and  minute  characters,  an  imitation  of  the  ossification  of  the  na- 
tural cartilages. 

But  the  more  general  or  larger  method  of  ossification  must  also 
be  observed.  Ossification  may  ensue,  I  suppose,  in  any  cartilaginous 
tumour  ;  but  it  is  rare  or  imperfect  in  those  that  grow  within  bones,  and 
is  yet  more  imperfect,  and  is  like  the  deposit  of  amorphous  calcareous 
matter,  in  those  that  lie  over  the  parotid  gland.  It  is  best  seen  in  those 
that  lie  upon  or  surround  the  bones ;  and  in  these,  two  methods  of 
ossification  may  be  noticed. 

In  one  method,  the  ossification  begins  at  the  surface  of  the  bone, 
where  the  cartilaginous  tumour  rests  on  it,  and  thence  the  new-formed 
bone  grows  into  the  cartilage.  Thus,  the  ossification  may  proceed  far 
into  the  substance  of  the  cartilage ;  and  the  tumour  may  appear  like 
an  outgrowth  of  bone  covered  with  a  layer  or  outer  crust  of  cartilage, 
on  which  the  periosteum  is  applied.  Or,  extending  yet  farther,  the 
cartilage  may  by  this  method  be  wholly  ossified,  and  the  cartilaginous 
may  be  transformed  into  an  osseous  tumour. 

In  the  other  method  of  ossification,  the  new  bone  is  formed  in  the 
mid-substance  of  the  cartilage.  In  a  large  tumour  the  process  may 
commence  at  many  points,  and,  extending  from  each,  the  several  por- 
tions of  new  bone  may  coalesce  with  one  another,  and  with  that  formed 
in  the  first  method,  like  an  outgrowth  from  the  surface  of  the  original 

1  This  tumour  has  been  described  by  Professor  Turner  in  tho  Journal  of  Anatomy 
and  Physiology,  May  1868.  It  is  proservcd  in  the  Anatomical  Museum  of  the 
University  of  Edinburgh  ;  Preparations  602  a,  602  b,  603  c.  Sir  W.  Jenner  has  since 
recorded  (British  Medical  Journal,  Jan.  1,  1870)  a  case  of  enchondroma,  where  tho 
tumour  had  originated  at  or  near  the  right  iliac  synchondrosis.  The  tumour  was  soft 
and  contained  many  cysts.  The  weight  of  the  solid  portion  of  tho  tumour  m.  i« 
pouuds. 
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bone.  Indeed,  this  twofold  method  of  ossification  is  commonly  seen  in 
the  large  tumours  that  surround  long  bones. 

The  ossification  ensuing  in  several  points,  and  thence  extending,  is 
plainly,  in  these  tumours,  an  imitation  of  the  natural  ossification  of  the 
skeleton  from  centres  in  each  of  its  constituent  parts.  Sometimes, 
indeed,  this  natural  process  is  imitated  -with  singular  exactness.  Thus, 
in  the  College  Museum,  No.  207  is  a  portion  of  a  large  tumour  which 


Fig.  77. 

was  taken  from  the  front  of  the  lumbal-  vertebra?  of  a  soldier.  Half  of 
it  is  cartilaginous,  and  half  is  medullary  cancer.  The  cartilaginous 
portion  consists  of  numerous  small  nodules,  of  various  shapes,  each  of 
which  is  invested  with  a  layer  of  connective  tissue,  as  its  perichondrium. 
In  many  of  these,  a  single  small  portion  of  yellow  cancellous  bone 
appears  in  the  very  centre,  each  nodule  ossifying  from  a  single 
nucleus  or  centre,  as  orderly  as  each  cartilage  of  the  fetal  skeleton 
might  ossify. 

In  nearly  all  cases,  the  bone  formed  in  cartilaginous  tumours  con- 
sists of  cancellous  tissue,  with  marrow  or  medullary  substance  m  its 
interspaces;  and  when  the  ossification  of  the  tumour  is  comp  ete,  the 
new  cancellous  tissue  is  usually  invested  with  a  thin  compact  aver  or 
outer  wall  of  bone,  which,  if  the  tumour  have  grown  on  a  bone,  becomes 
continuous  with  the  compact  tissue  of  that  bone. 

The  principal  defect  in  structure  or  degenerative  change  noticeable 
Fig.  77.    Section  of  the  car.ilaginous  add  cancerous  tun.our  described  in  the  text; 
reduced  one-half, 
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in  cartilaginous  tumours  is  manifested  in  their  being  extremely  soft,  or 
even  liquid  ;  a  clear,  yellow,  or  light  pink,  jelly-like,  or  synovia-like 
mf  ' 


laterial  appearing  in  the  place  of  cartilage.  The  degeneration  may  be 
due  to  a  softening  or  liquefaction  of  cartilage  which  at  one  time  had 
been  fully  formed,  owing  to  the  occurrence  of  conditions  which  have 
interfered  with  its  nutrition.  The  defect  may  be  owing  to  the  cartilage 
from  its  earliest  formation  failing  to  acquire  a  firm  consistency,  and 
retaining  throughout  a  soft  nickering  character.  To  these  latter  cases 
Virchow  has  recently  applied  tbe  term  Enchondroma  mucosum. 

The  soft  material  of  cartilaginous  tumours  is  like  melting,  transpa- 
rent, yellowish,  or  pale  pinkish  jelly  ;  or  like  a  gum-like  substance,  or 
like  honey,  or  synovia,  or  serum.  Such  a  material  may  occupy  the 
whole  interior  of  a  cartilaginous  tumour,  one  great  cavity,  filled  with 
it,  being  found  within  a  wall  of  solid  substance.1  Or  the  whole  mass 
of  a  tumour,2  or  its  exposed  surface,3  may  be  thus  soft  or  liquid.  Often, 
too,  we  may  trace  in  individual  nodules  of  a  cartilaginous  tumour,  a 
process  of  what  I  suppose  to  be  central  softening,  by  which,  perhaps, 
the  formation  of  the  great  central  cavities  of  the  large  tumours  is  best 
illustrated.  Thus,  in  the  tumour  of  cartilage  and  medullary  cancer,  of 
which  I  have  already  spoken,  as  illustrating  the  process  of  ossification 
from  a  centre  in  each  nodule,  tbere  are  many  nodules,  in  the  centre  of 
which,  instead  of  bone,  small  cavities  full  of  fluid  are  seen.  So,  too,  in 
a  large  cartilaginous  tumour,  growing  on  the  pelvic  bones  of  a  man 
forty  years  old,  a  portion  of  which  was  sent  to  me  by  Mr.  Donald  Dal- 
rymple,  I  found  a  large  number  of  distinct  nodules,  each  with  a  central 
cavity  full  of  honey-like  fluid  ;  and  the  state  of  the  cartilage  around 
these  cavities,  its  softness,  the  fusion  of  its  cell-walls,  and  their  contents, 
with  its  hyaline  basis,  and  the  sparing  distribution  of  nuclei  in  it,  make 
me  believe  that  the  softness  and  liquefaction  were  the  results  of  a  degene- 
rative process. 

When  the  softening  may  be  safely  regarded  as  degenerative,  it  is 
still  often  very  difficult  to  say  to  what  the  change  is  due.  In  some 
cases  it  appears  connected  with  the  great  bulk  of  the  tumour,  and  the 
hindrance  to  the  sufficient  penetration  of  blood  to  its  central  parts. 
Hence  it  is,  I  think,  proportionally  more  frequent  in  the  large  than 


m 


1  As  in  Mr.  Frogley's  ease ;  and  as  in  many  nodules  of  the  tumours,  No.  207  and 
others,  in  the  Museum  of  the  College  of  Surgeons. 

2  See  a  drawing  of  one  in  the  hand,  and  a  specimen  in  Series  i.  115,  in  the  Museum 
of  St.  Bartholomew's ;  and  the  specimen  given  to  the  Museum  by  Mr  Biel-or  H 
Scries  v.  No.  101 ,  Catalogue,  vol.  ii.  p.  30,1  ami  Ascribed  on  the  next  paee 

3  Mus.  Coll.  Surg.  No.  206.  P  g  ' 
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the  smaller  tumours.  In  some  cases  it  may  be  due  to  exposure  of  the 
tumour,  as  in  the  instance  of  a  cartilaginous  tumour  which  grew  from 
the  sacro-iliac  symphisis  and  adjacent  bones,  and  projected  into  the  va- 
gina of  a  woman  thirty -four  years  old.1  But  in  many  more  cases  we 
are  unable  to  assign  a  reason  for  such  softness. 

The  central  softening  of  single  nodules  of  cartilaginous  tumours 
may  extend  to  the  formation  of  cysts  ;  for  when  the  whole  of  a  nodule 
is  liquefied,  its  investment  of  connective  tissue  may  remain  like  a  cyst 
enclosing  the  liquid.  This  change  was  shown  in  the  same  tumour  as 
illustrated  the  central  ossification  and  the  central  softening.  And 
it  was  not  difficult  to  trace  in  it  what  appeared  like  gradations  from 
central  to  complete  liquefaction,  and  from  a  group  of  cartilaginous 
nodules  to  a  group  of  cysts  with  tenacious  fluid  contents. 

When  extensively  softened  or  liquefied,  or  when  almost  wholly 
transformed  into  cysts  with  viscid  contents,  the  cartilaginous  tumours 
are  very  like  masses  of  colloid  cancer ;  so  like,  that  the  diagnosis, 
without  the  microscope,  might  be  nearly  impossible.  Such  a  tumour 
was  sent  to  me  by  Mr.  E.  Bickersteth  (Mus.  St.  Bar.,  Series,  v.,  No. 
101).  A  woman,  forty-five. years  old,  had  two  tumours,  one  on  the 
eminence  of  the  right  frontal  bone,  the  other  half-an-inch  below  the 
right  clavicle.  The  former  was  globular,  as  large  as  a  walnut,  and 
fixed  to  the  bone.  It  felt  soft  and  doughy,  but  at  its  base  and  around 
its  margins  it  was  hard.  The  latter  was  about  twice  as  large,  subcu- 
taneous and  freely  movable  ;  it  felt  like  a  fatty  tumour,  except  in  that 
it  was  not  distinctly  lobed,  and  was  less  firm  and  consistent  than  such 
tumours  usually  are.  Both  tumours  had  been  gradually  increasing  for 
eight  years,  and  had  been  painless.  The  patient's  mother  had  died 
with  hard  cancer  of  the  breast. 

The  tumour  below  the  clavicle  was  removed.  It  was  an  oval  mass, 
invested  by  a  thin  connective-tissue  capsule,  partitions  from  which 
intersected  it,  and  divided  it  into  lobes  of  unequal  size,  distinct,  but 
closely  packed.  They  all  consisted  of  a  soft,  flickering,  yellow,  and 
pale  ruddy  substance,  widely  intersected  with  opaque-white  lines.  The 
substance  was  extremely  viscid,  and  could  be  drawn  out  in  strings, 
sticking  to  one's  fingers  like  tenacious  gum.  Its  general  aspect  was 
very  like  that  of  a  colloid  cancer,  but  it  had  no  alveolar  or  cystic 
structure,  and  it  was  an  isolated  mass,  not  an  infiltration.  Portions 
lightly  pressed  (for  it  needed  no  dissection  for  the  microscope)  showed 


1  Mm  Coll.  Surg.  No.  206. 
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as  in  the  annexed  figure  (78),  together  with  a  small  quantity  of  loose 
connective  tissue  and  fat,  a  peculiar  filamentous  tissue  in  curving  and 
interlacing  bundles,  and  in  separate  very  long  and  very  tortuous,  or 
curled  filaments,  or  narrow  flat  bands  (a).  The  latter  appeared  as 
peculiar  pale  filaments,  about  y^^g-g-  of  an  inch  in  diameter ;  in  shape 
and  mode  of  coiling  resembling  elastic  fibres,  but  not  having  dark 
edges,  and  extending  to  an  extreme  length.  Such  fibres  lay  imbedded 
in  a  pellucid  viscid  substance,  and  more  abundantly  scattered  in  the 
same  were  various  corpuscles  (b)  .    Of  these  some  were  simple,  others 


of  more  complex  forms.  The  former  were,  generally,  nearly  round, 
dimly  nebulous,  with  one  or  two  shining  particles,  but  (unless  in  a 
very  few  instances)  without  nuclei.  These  seemed  to  be  free  nuclei,  of 
which  many  had  grown  to  an  unusual  size,  and  measured  of 'an 

inch  in  diameter.  The  more  complex  had  the  same  texture  as  these, 
and  seemed  to  be  also  altered  nuclei,  and  resembled  most  nearly  the 
stellate  nuclei  of  more  ordinary  cartilaginous  tumours.  They  generally 
had  an  oval,  or  round,  or  angular  body  or  central  part,  from  which 
slender  processes  passed  out.  These  followed  various  directions 
Some  were  short ;  some  branched  once  or  more ;  some  were  extremely 
long,  and  appeared  to  connect  adjacent  corpuscles,  or  to  be  continued 
into  some  of  the  tortuous  bands  or  filaments,  like  which,  as  they  ex- 
tended farther,  they  became  pale,  clear,  and  finely-edged.  The  chief 
and  extreme  forms  are  sketched,  and  many  intermediate  between  these 
existed. 

Since  the  operation  the  patient  has  remained  well,  and  the  tumour 
on  the  head  has  been  stationary  for  four  months ;  so  that,  thus  far  the 
history  has  confirmed  the  only  opinion  I  could  form  of  so  strange  a 
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tumour,  namely,  that  it  was  composed  of  immature  soft  fibrous  car- 
tilage, not  only  arrested,  but  in  a  measure  perverted  in  its  develop- 
ment.1 

The  softened  central  parts  of  cartilaginous  masses  are  apt  to  be 
effected  with  rapid  slougliing  or  suppuration.    Such  an  event  occurred 
in  Sir  Philip  Crampton's  case  already  quoted,  and  in  one,  presenting 
many  features  of  great  interest,  which  was  under  Mr.  Lloyd's  care,  at 
St.  Bartholomew's  Hospital.    A  girl,  fourteen  years  old,  was  admitted 
with  a  very  large  tumour  round  the  upper  two-thirds  of  the  tibia.  It 
had  been  growing  for  eighteen  months,  and  shortly  before  her  admission, 
without  any  evident  cause  (unless  it  were  that  it  had  been  punctured), 
the  integuments  over  it  began  to  look  inflamed  and  dusky.    The  limb 
was  amputated  almost  immediately  after  her  admission  ;  and  the  tumour 
presented  in  its  interior  a  large  cavity  with  uneven  broken  walls,  filled 
with  brownish  serous  fluid  of  horribly  offensive  putrid  odour.  The 
inner  surface  of  the  walls  of  the  cavity  appeared  also  putrid,  and  gases, 
the  products  of  the  decomposition,  were  diffused  in  the  areolar  tissue 
as  far  as  the  middle  of  the  thigh.2 

Other  changes  of  a  degenerative  character  may  be  sometimes 
observed  in  cartilaginous  tumours.  Parts  of  them  may  appear  gru- 
mous,  or  pulpy,  aad  of  an  ochre  yellow  colour.^  This  is  pro- 
bably a  fatty  degeneration  of  their  tissue.  And  sometimes,  as  I 
have  said,  their  ossification  is  so  imperfect  as  to  be  more  like  a  fatty  and 
calcareous  degeneration,  in  which  their  substance  becomes  like  fresh 
mortar,  or  soft  chalk,  and,  when  dry,  is  powdery,  and  white,  and 
greasy.4 

It  may  serve  for  additional  illustration  of  this  general  pathology  of 
tilaginous  tumours,  if  I  describe  now  some  particular  forms  of 


car 
them 


I  shall  first  speak  of  carUlaginous  tumours  of  the  bones.    The  bones 
of  the  hands  are  their  most  frequent  seats  ;  and  next  to  these,  the 
adiacent  extremities  of  the  femur  and  tibia,  the  parts  which,  for  some 
^plicable  reason,  appear  to  have  in  all  the  skeleton  the  least  power 
,  In  a  letter  dated  December  12,  1862,  Mr.  Bickersteth  states  that  he  has  not  seen 

or  heard  anything  of  this  patient  since  ^^^^^ft.  Museum  of 

*  It  is  fully  reported  in  the  Lancet,  Dec.  1850.    Ihe  specimen 
the  Hospital,  Series  i.  No.  288. 

•  Mub.  Coll.  Surg.  No.  200  Humphry  has  particularly  described 
4  Unci.  No.  204.    Eokitansky,  l.  p.  Ml.    ur.  xmuiy  j 

this  chango'inhis  Lectures,  p.  H2. 
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of  resistance  of  disease.  After  these,  the  hnmerns,  the  last  phalanx  of 
the  great  toe,  the  pelvis,  and  the  ribs,  appear  most  liable  to  cartilaginous 
growths  ;  and  after  these,  the  number  of  cases  is  as  yet  too  small  to 
assign  an  order  of  frequency,  but  there  is  scarcely  a  bone  on  which  they 
have  not  been  seen. 

Of  the  cartilaginous  tumours  of  the  large  long  bones  I  need  say 
little,  having  drawn  from  them  the  greater  part  of  the  general  descrip- 
tion. Only,  the  relations  of  the  growths,  according  to  the  part  of  the 
bone  in  or  near  which  they  lie,  may  be  worth  notice. 

When,  then,  the  tumour  grows  at  or  about  the  articular  end  of  a 
large  long  bone,  it  is  almost  wholly  placed  between  the  periosteum  and 
the  bone.  Here  it  usually  surrounds  the  bone,  but  not  with  an  nniform 
thickness  ;  and  the  thin  wall  of  the  bone  wastes  and  gradually  dis- 
appears as  if  it  were  eroded,  or  as  if 
it  changed  its  form,  becoming  can- 
cellous, and  then  growing  into  the 
tumour.  I  have  never  seen  such  a 
tumour  encroaching  on  the  articular 
surface  of  a  bone  ;  but  it  may  grow 
up  all  about  the  borders  of  the 
joint,  and  surround  them.  A  strik- 
ing example  of  these  relations  of  the 
cartilaginous  tumour  to  the  bone  on. 
which  it  grows  is  in  one  of  the  best 
and  most  characteristic  specimens 
in  the  College  Museum  ;l  a  cartila- 
ginous tumour  of  the  humerus, 
removed  in  an  amputation  at  the 
shoulder-joint  by  Mr.  Liston.  His 
sketch  of  it  is  here  copied.  The 
patient  was  a  naval  surgeon,  and 
the  tumour  had  been  growing  for 
nearly  forty  years.  The  mass  it 
now  forms  is  nearly  ten  inches 
across;  it  surrounds  the  upper  three- 
fourths  of  the  shaft  of  the  humerus,  and  nearly  surmounts  its  articular 
and  it  shows  abundant  isolated  nodules,  partial  central 


Fig.  79. 


surface 


Mas.  Coll.  Surg.  No.  779.  The  patient  recovered  from  the  operation  but  died 
two  months  afterwards  with  disease  of  the  chest.  The  specimen  is  represented  in  Mr 
Pistons  Practical  Surgery,  p.  374,  from  which  the  sketch  (Fig.  79)  j8  drawn 
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ossification  and  central  softening,  and  the  growth  of  bone  from  the 
cancellous  tissue  of  the  humerus  into  the  tumour.  It  shows  too,  very 
well,  how  bloodvessels  and  nerves  may  be  imbedded  in  the  inequalities 
of  such  tumours,  without  being  involved  by  them. 

It  is  extremely  rare,  I  think,  for  a  cartilaginous  tumour  to  grow 
within  the  articular  end,  or  in  the  medullary  tissue  near  it,  in  a  large 
long  bone.  A  striking  specimen,  however,  was  presented  by  Mr.  Lang- 
ston  Parker  to  Mr.  Stanley.  It  was  removed,  by  amputation  of  the 
lower  part  of  the  leg,  from  a  young  gentleman  in  whom  it  had  grown 
slowly,  and  had  distinctly  pulsated.  The  lower  end  of  the  fibula  is  ex- 
panded and  wasted  by  a  growth  of  cartilage,  mixed  with  a  substance 
such  as  will  be  described  in  the  next  lecture,  as  the  characteristic 
material  of  myeloid  tumours.  The  growth  is  rather  larger  than  an 
egg,  and  ie  invested  by  the  remains  of  the  expanded  fibula,  and  by  the 
periosteum ;  and  the  relations  of  the  chief  bloodvessels  make  it  probable 
that  the  pulsation  felt  during  life  was  derived  from  that  of  the  vessels 
within  the  tumour.1 

When  a  cartilaginous  tumour  grows  at  the  middle  of  the  shaft  of  a 
large  long  bone,  it  is,  I  think,  usual  to  find  coincidently  both  an  ex- 
ternal and  an  internal  growth.  Cartilage  lies  outside  the  shaft,  beneath 
the  periosteum  ;  and  another  mass  may  fill  the  corresponding  portion 
•  of  the  medullary  canal.  Then,  in  the  concurrent  growth  of  the  two 
masses,  the  wall  of  the  bone  between  them  wastes  or  is  broken  up,  and 
they  may  form  one  great  tumour  set  between  the  portions  of  the  shaft.2 
These  are  the  cartilaginous  tumours  which  most  imitate  the  progress  of 
malignant  disease.  They  are  indeed  very  rare ;  but  the  chance  of  the 
existence  of  such  an  one,  where  we  might  be  anticipating  a  malignant 
tumour,  is  always  to  be  added  to  the  motives  for  amputation  in  cases  of 
tumours  round  the  shafts  of  these  long  bones. 

i  The  specimen  is  in  the  Museum  of  St.  Bartholomew's  Hospital,  Series  i i  No.  289. 
No  78^3  n The  MuS.  Coll.  Surg,  is  an  ossified  cartilaginous  tumour  within  the  upper 
fnd  of  the  fibuir  In  the  Museum  of  St.  Thomas's  Hospital  is  a  most  remarkable 

Adams,  in  the  Prog  £       Muscum  of  st.  Bartholomew's  in  and  upon  a 

-  A  specimen  of  thi  f b ™J  ^™  ^  ;iround  and  in  the  upper  third 
femur,  in  Series  .  J.O.  11 1  , ^  °nc  o       y     g  ^  ^  fc 

thinks  this  form  of  tumour  most  frequently  appears. 
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On  the  jaws  these  tumours  are,  I  believe,  very  rare.  I  know  but 
one  specimen  on  the  upper  jaw  alone ;  a  great  tumour,  portions  of 
which  are  preserved  in  the  Museum  of  Guy's  Hospital,  and  of  which 
the  history,  by  Mr.  Morgan,  is  in  the  Hospital  Reports. 

On  the  lower  jaw,  such  tumours  appear  prone  to  acquire  a  peculiar 
shape,  affecting  the  whole  extent  of  the  bone.  One  of  the  most  re- 
markable tumours  in  the  Museum  of  the  College1  is  Of  this  kind. 
The  patient  was  a  lady  thirty-nine  years  old.  The  tumour  had  been 
growing  eight  years ;  it  commenced  as  a  small  hard  tumour  just  below 
the  first  right  molar  tooth,  and  gradually  enlarged  till  it  enclosed  the 
whole  jaw,  except  its  right  ascending  portion.  It  measured  two  feet  in 
circumference,  and  six  inches  in  depth,  and  the  patient  died  exhausted  by 
want  of  food,  which  she  was  unable  to  swallow,  and  by  the  ulceration 
of  parts  of  the  tumour  during  the  last  two  years  of  her  life. 

M.  Lebert2  has  recorded  a  case  in  which  a  tumour  like  this  was  re- 
moved by  Dieffenbach.  In  three  successive  operations  he  removed  it 
by  instalments,  and  the  patient  finally  recovered. 

The  cartilaginous  tumours  that  grow  about  the  cranial  bones  and 
the  vertebrae  show,  in  a  marked  manner,  that  reckless  mode  of  growth 
(if  I  may  so  speak)  which  is  more  generally  a  characteristic  of  malig- 
nant tumours.  They  grow  in  every  direction  ;  pressing,  and  displacing, 
and  leading  to  the  destruction  of,  important  parts,  and  tracking  their 
way  along  even  narrow  channels. 

In  the  St.  Bartholomew's  Museum  is  a  tumour,3  composed,  for  the 
most  part,  of  cartilage,  which  grew  in  connection  with  the  bones  of  the 
face  and  head  of  a  lad  sixteen  years  old.  It  involved  both  superior 
maxillary  bones,  extended  into  the  left  orbit,  and  through  the  left  side 
of  the  base  of  the  skull  into  its  cavity,  compressing  the  anterior  lobes 
of  the  cerebrum  :  it  was  also  united  to  the  soft  palate,  and  protruded 
the  left  nostril  and  the  integuments  of  the  face.  The  commencement 
of  a  similar  growth  is  probably  shown  in  a  specimen  in  the  College 
Museum,"  in  which,  tog  ther  with  changes  effected  by  the  growth  of 
nasal  polypi,  one  sees  the  ethmoid  cells  completely  filled  with  firm 
semi-transparent  cartilage,  a  mass  of  which  projects  in  a  round  tumour 
into  the  upper  part  of  the  left  nasal  fossa. 

A  remarkable  case,  involving  the  osseous  walls  of  the  nose,  and  be- 

'  Nos.  1034  and  201.  2  Abhandlwigen,  p.  197. 

Mus.  St.  Bartholomew's  Hospital,  Series  xxxv.  No.  47.    Drawn  in  Mr  Stanlev'.; 
Illustrations  of  Diseases  of  the  Bones,  PI.  xvii.  Fig.  4.  '  3 

1  Mus.  Coll.  Surg.  2199. 
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longing  to  the  soft  mucous  form  of  cartilaginous  tumours,  has  recently 
been  recorded  by  Mr.  0.  H.  Moore.1 

And  here  I  may  adduce,  in  proof  of  the  tracking  growth  of  the  car- 
tilaginous tumours,  the  case  of  one2  originating  in  the  heads  of  the  ribs 
which  extended  through  the  intervertebral  foramina  into  the  spinal 
canal,  where,  growing  widely,  and  compressing  the  spinal  cord,  it  pro- 
duced complete  paralysis  of  the  pelvic  organs  and  the  lower  ex- 
tremities. 

The  Cartilaginous  Tumours  on  the  Sands  deserve  a  special  notice. 
Upwards  of  forty  cases  might  be  collected  from  various  records,  in 
which  the  bones  of  one  or  both  hands,  and  sometimes  of  the  feet  also, 
have  been  the  seats  of  numerous  cartilaginous  tumours.  Several  of 
these  cases  were  collected  by  John  Bell  ;3  many  more  by  Muller,4 
who  drew,  indeed,  from  these  cases  the  greater  part  of  his  general 
account  of  enchondroma  ;  and  many  more  might  now  be  added  to  the 
Hat.  Four  admirable  specimens  of  the  disease  are  in  the  Museums  of 
the  College  and  of  St.  Bartholomew's. 

The  first  of  these,5  from  the  collection  of  Sir  Astley  Cooper,  consists 
of  the  amputated  fingers  and  heads  of  the  metacarpal  bones  of  a  girl 
thirteen  and  a  half  years  old.  Tumours  had  been  growing  m  these  bones 
for  eleven  years ;  and  now  there  are  eleven  or  twelve,  from  half  an  inch 
to  an  inch  and  a  half  in  diameter,  and  all  formed  of  pure  cartilage. 

The  second  was  presented  to  the  Museum  of  St.  Bartholomew's  by 
Mr  Hodgson  •    It  comprises  the  right  hand,  and  the  little  finger  of  the 
left  hand,  of  a  lad  fourteen  years  old,  in  whom,  without  any -  known 
cause,  the  tumours  had  been  growing  from  early  childhood.   In  the  right 
hand,  the  metacarpal  bone  of  the  thumb  contains  two  tumours  ;  and  of 
the  fore-finger  three  or  four  tumours,  of  which  the  smallest  is  an  inch 
and  the  largest  is  three  inches  in  diameter:  the  first  and  second 
flanges,  also,  of  the  fore-finger  contain  tumours  ;  the  middle  finger 
ZeJs  normal ;  the  third  finger  has  one  tumour  in  its  metacarpal  bone, 
Tn  its  first  phalanx,  and  two  in  its  second  phalanx  ;  the  httle  finger 
Z  2  many,  in  corresponding  positions     On  the  left  hand  the  only 
tumour  was  that  in  the  first  phalanx  of  the  fore-finger. 

■  Trans.  Path.  Soc.  xix.  332.  , 

■  Mus.  St.  Bartholomews ,  Hospital,  ^g™^         ii.  PI.  17,  18)  a 

■  Principles  of  Surgery,  in.  p.  66.    Buysch  *S™*^  ^  gurg  ^ 

fine  example.  4  °"  Cancer-  r.italoeue,  Sor.  i.  Nos.  284,  285. 

-  Described  in  the  Pathological  Appendix  to  the  Catalogue, 
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A  third  preparation1  contains  the  fore  and  little  fingers  removed  by- 
Sir  W.  Lawrence  from  a  healthy  lad  seventeen  years  old.  He  had  on  his 
left  hand  four,  and  on  his  right  hand  six  tumours  ;  but  those  that  were 
removed  were  alone  troublesome  and  increasing.  They  varied  from 
one  inch  and  a  half  to  one-third  of  an  inch  in  diameter,  were  all  covered 
with  healthy  smooth  skin,  and  appeared  to  grow  from  the  interior  of  the 
bones.  No  account  could  be  given  of  their  origin,  except  that  they 
began  to  grow  when  he  was  five  years  old  ;  and  some  grew  more  quickly 
than  others.  In  both  fingers  a  formation  of  cartilage  had  occurred  in 
the  metacarpal  bones  and  the  second  phalanges,  which  was  attended 
with  scarcely  any  swelling :  indeed,  till  the  operation  was  being  per- 
formed these  bones  were  not  supposed  to  be  the  seats  of  disease,  though 
their  medullary  cavities 
were  quite  full  of  cartilage. 

The  fourth  specimen, 
here  sketched,  is,  I  believe, 
the  most  remarkable  yet 
seen.  I  received  it  from 
Mr.  Salmon  of  Wedmore. 
It  is  the  right  hand  of  a 
labourer,  fifty-six  years 
old,  from  whom,  when  he 
was  sixteen  years  old, 
the  fore-finger  of  the 
left  hand  was  removed  with 
a  tumour  weighing  2  lbs. 
5  oz.  The  little  finger  of 
the  same  hand  has  a  tu- 
mour about  as  large  as  a 
walnut :  the  whole  length 
of  his  left  tibia  has  irre- 
gular nodules  on  its  an- 
terior and  inner  surface, 
and  some  enlargement  exists  at  his  left  second  toe.  On  the  right  hand, 
which  Mr.  Salmon  amputated,  there  are  tumours  on  every  finger,  and 
one  spheroidal  mass  nearly  six  inches  in  diameter,  in  which  the 
second  and  third  fingers  appear  completely  buried,  the  walls  of  their 

Fig.  80.  Hand  with  cartilaginous  tumours,  described  above.  Keduced  to  one-fifth 
of  the  natural  size.    Mus.  St.  Bar.  Sories  i.  No.  280. 


Fig.  80. 


1  Mus.  St.  Burtholomow's,  Series  i.  No.  283,  Pathol.  Appondix. 

l  i.  2 


516 


CARTILAGINOUS  TUMOURS 


phalanges  being  only  jusfc  discernible  at  the  borders  of  the  mass  that 
has  formed  by  the  coalition  of  tumours  that  grew  within  them.1 

The  disease  which  these  specimens  illustrate  begins,  I  believe,  ex- 
clusively in  the  early  period  of  life ;  during  childhood,  or  at  least  before 
puberty,  and  sometimes  even  before  birth.    It  occurs,  also,  much  more 
frequently  in  boys  than  in  girls.    One  or  more,  or  nearly  all,  of  the 
phalanges  or  metacarpal  bones  of  one  or  both  hands  may  enlarge  slowly, 
and  without  pain,  into  an  oval,  or  round  or  heart-shaped  swelling. 
When  such  swellings  are  grouped,  they  produce  strange  distortions  of 
the  hands,  making  them  look  like  those  of  people  who  have  accumulat  - 
ed  gouty  deposits  ;  or,  as  John  Bell  delights  to  repeat,  like  the  toeB 
and  claws  of  sculpured  griffins.    They  may  greatly  elongate  the  fingers, 
but  they  more  commonly  press  them  asunder,  limiting  and  hindering 

their  movements. 

There  is  no  rule  or  symmetry  observed  in  the  affections  of  the  hands 
except  that  the  thumb  is  less  frequently  than  the  fingers  the  seat  of 
growths. 

In  the  large  majority  of  cases,  if  not  in  all  each  tumour  grows 
within  a  bone,  the  walls  of  which  are  gradually  extended  and  adapted 
to  its  orowth.  And  this  position  within  the  bones  is  the  more  remark- 
able, because,  in  the  cases  of  single  cartilaginous  tumours  of  the 
fingers  or  hands,  the  growth  takes  place  not  more,  but  rather  less,  often 
within  than  without  the  bone  :  these  single  tumours  commonly  grow- 
ing, as  those  of  the  larger  long  bones  do,  between  the  periosteum  and 

shaft.2  .  . 

Thus  growing  within  the  bones,  the  cartilaginous  tumours  may  be 
sometimes  found,  even  in  the  same  hand,  in  all  stages  of  growth.  One 
phalanx  or  metacarpal  bone  may  have  its  medullary  cavity  Ml  of  car- 
Lge  without  any  external  appearance  of  enlargement ;  another  may 
be  slightly  swollen  out  at  one  part,  or  in  its  whole  periphery  ;  ano  her 
6o  extended  on  one  side,  or  uniformly,  that  its  walls  form  only  a  to 
shell  around  the  mass  of  cartilage  ;  in  another  the  cartilage  may  fa«  a 
vn  Zt  through  holes  absorbed  in  the  walls  of  the  bone,  and  may 
£  ZZ £tf  out  on  its  exterior;  while  W  another  it  may  have 

fcrudld  tnrou.h  apertures  even  in  the  integument*,  gradually  thxn- 
?  o,  as  the  specimen  sketched  in  Fig.  80  shows,  we 

.  In  the  Anatomical  Museum  of  the  University  of  Edinburgh,  574,  575,  577  *  are 
excellent  examples  of  this  form  of  cartilaginous  tumour. 

*  Mus.  Coll.  Surg.  No  772-3.  represented  by  Professor  Miller 

•  A  good  ease  ill  ustrating  the  last-mentioned  fact  is  repres 
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may  find  not  only  such  a  protrusion  through  integuments,  but  two 
originally  distinct  tumours,  growing  out  beyond  the  limits  of  their 
respective  bones,  and  coalescing  in  one  huge  mass.  In  cases  of  this 
kind  the  cartilaginous  mass  in  each  bone  usually  appears  as  a  single 
tumour,  with  very  delicate,  if  any,  partitions.  It  may  have  a  coarsely- 
granulated  aspect,  but  it  is  rarely  divided  into  distinct  nodules,  or 
strongly  intersected.  Its  exterior  is  adapted  closely  to  the  interior  of 
the  shell  of  bone,  but  is  not  continuous  with  it,  except  by  bloodvessels. 
It  rarely  ossifies,  except  in  a  few  small  scattered  cancellous  masses  in  its 
mid-substance.1  And  it  is  worth  observing,  that  the  tumours  often  pro- 
ject on  only  one  side  of  a  bone  ;  for  when  this  happens  in  the  metacarpus, 
it  is  often  very  hard  to  tell  which  of  two  adjacent  metacarpal  bones 
should  be  cut  out  in  case  of  need. 

The  cases  of  this  singular  disease  have  shown  great  diversity  as  to 
the  course  of  the  tumours,  and  in  their  modes  and  rates  of  growth  : 
some  making  progress,  some  remaining  stationary  ;  and  I  believe  it 
has  often  happened  that  at  the  time  of  manhood  all  have  ceased  to 
grow.  But  in  regard  to  all  these  questions,  important  as  they  are,  we 
are  yet  in  need  of  facts. 

It  would  be  easy,  and  as  vain  as  easy,  to  speculate  on  the  meaning 
of  such  a  disease  as  this.  I  believe  no  reasonable  explanation  of  it  can 
as  yet  be  given,  unless  it  may  be  said  that  these  are  the  results  of  an 
exuberant  nutrition  similar  to  that  which  in  the  embryo  may  pro- 
duce supernumerary  limbs,  but  is  here  more  disorderly  and  less 
vigorous. 


Cartilaginous  tumours  grow  near  the  parotid,  or  much  more  rarely 
near  the  submaxillary  gland.2  Some  of  these  are  formed  of  pure  car- 
tilage, and  might  be  taken  as  types  of  the  cartilaginous  tumour ;  but 
more  are  c  omposed  of  cartilage,  or  fibrous  cartilage,  variously  mixed 
with  other  tissues,  and  especially  with  what  appears  to  be  an  imperfect 
or  a  perverted  glandular  tissue.    Whichever  of  these  forms  they  may 

in  his  Principles  of  Surgery,  p.  450,  3rd  edit.  The  tumour  on  the  back  of  the 
metacarpus  weighed  fourteen  pounds,  and  after  protrusion  bled  frequently.  John  Bell 
also  has  recorded  several  such  cases. 

1  Specimens  of  ossification  are  in  the  Collego  Museivm,  No.  78f>-6. 
.  2  Theso  ure  grouped  by  Rokitansky  us  the  third  variety  of  the  Gelatinous  Sarcoma, 
with  a  recognition  of  their  affinity  to  Enchondroma.    Mr.  Syme  names  them  'Fibro- 
cartilaginous Sarcoma  '  ( Principles  of  Surgery,  i.  p.  80).     The  first  good  description  of 
them  was  given  by  Sir  W.  Laurence,  in  his  paper  on  Tumours  (already  often  quoted) 
Jttr.  Caesar  Hawkins  described  them,  for  the  most  part,  as  '  conglomerate  tumours  ' 
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have,  tliey  are  commonly  imbedded  in  the  gland.  They  are  some- 
times wholly  surrounded  by  the  gland-substance,  but  much  more  com- 
monly are  more  or  less  deeply  imbedded  in  it,  and  covered  with  its 
fascia. 

These  tumours  are  generally  invested  with  tough  capsules  of  con- 
nective tissue,  which,  though  sometimes  loose,  are  more  commonly  so 
closely  attached  to  the  surrounding  parts  that  it  is  difficult  to  dissect 
them  out.  And  the  inconvenience  of  this  is  not  a  little  increased  by 
the  frequent  contact  of  branches  of  the  facial  nerve,  which  are  apt  to 
adhere  very  closely  to  the  deep  part  of  the  tumour,  or  to  be  imbedded 
between  its  lobes,  or  may  even  stretch  over  its  surface.1 

The  general  aspect  of  these  tumours  depends  much  on  the  propor- 
tion in  which  the  cartilage  and  their  other  component  tissues  are 
mixed.    When  they  are  of  pure  cartilage,  or  when  the  cartilage  or 
delicately  fibrous  cartilage  greatly  predominates,  they  may  present  all 
the  general  characters  that  are  already  described.    Such  a  case  is  illus- 
trated by  that  to  which,  among  all  the  specimens  of  the  kind,  the 
primacy  belongs.    It  was  removed  by  Mr.  Hunter,  and  is  enough  to 
prove  the  skill  and  boldness  as  an  operator  which  some  have  denied 
him.    The  case  was  that  of  a  man  thirty-seven  years  old,  who,  sixteen 
years  previously,  fell  and  bruised  his  cheek.    Shortly  after  the  injury, 
the  part  began  to  swell,  and  the  swelling  regularly  increased  for  four 
or  five  years,  when  he  again  fell  and  struck  the  swelling,  which,  after 
this,  extended,  especially  at  its  lower  part  and  base.    It  seemed  quite 
loose,  and  movable  without  pain.    Mr.  Hunter  extirpated  it,  and  with 
complete  success.    It  weighed  144  ounces,  and  measures  in  its  chief 
dimensions  9  inches  by  7.    It  presents  a  striking  instance  of  the  con- 
glomerate cartilaginous  tumour,  consisting  of  numerous  round  masses 
of  pale,  semi-transparent,  glistening  cartilage,  connected  by  their  several 
areolar  investments  ;  and  its  exterior  is  deeply  lobed  and  nodulated. 
Its  apparent  composition  is  confirmed  by  the  microscopic  examinations 
of  Mr.  Quekett,2  who  found  it  composed  of  cartilage,  in  which  some 
of  the  intercellular   substance  is   homogeneous,   and   some  finely 

fibrBut  when  in  these  tumours  the  cartilage  is  equalled  or  exceeded  in 

.  The  imbedding  of  important  parts  in  a  cartilaginous  tumour  needs ,  to ,  be  re- 
1      1     In  the  Musou. »  of  St.  G  eorge's  Hospital  is  a  specimen  of  tins  kmd,  about 
"  ches  £  1 2 tor  which  was  sent  to  the  Museum  with  the  history,  that  m  re- 
SSSSS  ^'tissue,  of  the  thigh,  .ho  femoral  artery  was  cut  across  .here 
passing  through  its  substance. 

*  Histological  Catalogue,  i.  p.  HI,  Ag.  52. 
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quantity  by  the  other  tissue  of  which  they  may  consist,  we  may  find  the 
same  oval  and  nodular  or  lobed  form,  and  the  same  hardness  or  firm- 
ness  and  elasticity,  but  they  appear,  on  section,  opaque  white  or  cream- 
coloured,  and  less  glistening  than  cartilage.1  Generally,  these  mixed 
tumours  appear  uniform  ;  but,  sometimes,  portions  of  purer  cartilage 
are  imbedded  in  the  mixed  tissue,  and 
imperfectly  bounded  from  it. 

In  microscopic  characters  the  car- 
tilaginous part  of  these  tumours  has,  I 
believe,  no  peculiarity  ;  different  speci- 
mens may  offer  all  the  variety  of  forms 
to  which  I  have  already  referred. 

The  tissue  mixed  with  the  cartila- 
ginous may  in  some  cases  present  a 
lobed  and  clustered  structure,  with 
fibrous-looking  tissue  encircling  spaces 
that  are  filled  with  nuclei  and  cells. 
These  enclosed  spaces  look  so  like  the 
acini  of  a  conglomerate  gland,  that 
they  seem  to  confirm  the  opinion  one 
might  form  from  its  general  aspect — 
namely,  that  it  is  an  imitation  of  gland- 
tissue.  And  this  is  confirmed  by  the 
character  of  the  cells  within  the  seem- 
ing acini ;  for  they  have  the  general 
traits  of  gland-cells.  They  are  usually  small,  round  or  oval,  flattened, 
dimly  granular,  with  nearly  round,  pellucid  nuclei  with  nucleoli. 
They  lie  either  like  a  thin  epithelial  lining  of  the  spaces  I  just  men- 
tioned, or  else  they  are  clustered  within  them;  or  they  may  be 
irregularly  grouped  through  the  whole  substance  of  the  tumour  ;  and 
in  all  cases  abundant  free  nuclei  like  their  own  are  mingled  with  them. 
But  in  other  cases,  caudate,  spindle-shaped,  and  fusiform  cells  similar 

Fig.  81.  Minute  structures  of  a  mixed  cartilaginous  tumour  over  the  parotid 
gland.  In  the  upper  sketch,  a  group  of  withered,  stellate,  cartilage -nuclei  are  encircled 
with  fibrous  tissue.  Others  lie  near  the  group  ;  while,  equally  near,  are  well-formed 
cartilage-cells,  and  groups  of  small  nuclei  or  nucleated  colls,  like  those  of  gland- 
structures.  In  the  lower  sketch  similar  corpuscles  are  grouped  as  in  the  acinus  of  a 
gland. 


Fig.  81. 


'  They  are  among  the  tumours  which  ono  finds  described  as  like  turnins  nr  Uto 
potatoes.  * 
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to  those  already  described  in  embryonal,  connective  tissue,  or  in  the 
mucous  form  of  fibro- cellular  tumour,  are  met  with.1 

If  we  may  consider  these  tumours  as  iruitatmg  gland-structures,  yet 
it  may  be  a  question  whether  they  are  related  to  the  adjacent  parotid 
gland,  or  to  a  lymphatic  gland.  It  would  be  easy  to  discriminate 
between  the  elements  of  the  parotid  and  of  a  lymphatic  in  their  natural 
state;  but  a  morbid  imitation  of  either  of  them  may  deviate  far  enough 
to  be  as  much  like  the  other.  And  it  is  well  to  remember  that  these 
tumours  have  exactly  the  seats  of  naturally  existing  lymphatic  glands, 
and  are  often  closely  imitated  by  mere  enlargements  of  these  glands  :  so 
that,  possibly,  future  researches  may  prove  that  they  are  cartilaginous 
tumours  growing  in  and  with  a  lymphatic  gland  over  or  within  the  pa- 
rotid or  submaxillary  gland. 

In  general  history,  especially  in  their  slow  and  painless  growth,  the 
absence  of  any  morbid  influence,  except  that  produced  by  pressure  on 
the  surrounding  parts,  the  absence  of  proneness  to  foul  ulceration,  and 
of  tendency  to  return  after  removal ;  in  all  these,  the  tumours  over  the 
parotid  agree,  I  believe,  with  the  other  forms  of  cartilaginous  tumours. 
I  will  therefore  not  delay  to  relate  cases  of  them  ;  but  will  draw 
towards  conclusion  by  referring  to  some  points  connected  with  the  ge- 
neral history  and  nature  of  the  whole  group  of  cartilaginous  tumours. 

First,  then,  concerning  their  origin :— They  begin,  in  a  large  majority 
of  cases,  in  early  life ;  between  childhood  and  puberty.  Yet  they  may 
begin  late  in  life.  I  saw  one  on  the  hand,  which  had  been  of  no  long 
duration  when  it  was  removed  from  a  man  seventy  years  old ;  another, 
growing  in  the  humerus,  and  described  by  Mr.  W.  Adams,2  had  grown 
quickly  in  a  man  of  sixty-one ;  another  began  to  grow  at  the  same  age 
in  a  woman's  thumb.3  Most  commonly,  also,  those  in  or  near  the  paro- 
tid appear  in  or  after  middle  age. 

Then,  concerning  their  nature  :  they  may  be  regarded  as,  usually, 
completely  innocent  tumours,  and  yet  there  are  some  cases  recorded, 
in  which  we  must  believe  that,  after  a  cartilaginous  tumour  has  been 
removed,  another  has  grown  in  the  same  place.  I  saw  one  such  m  a 
woman  thirty  years  old,  in  whom,  soon  after  the  removal  of  one  tumour 
from  the  perotid  region,  another  grew  and  acquired  a  great  size.  1  his 
was  an  unmixed  cartilaginous  tumour  ;  and  I  believe  the  first  was  of 

-  Forster,  Mas,  Taf.  xix.  p.  1.    Billroth,  VirelWs  Archiv  xvii.  p.  357. 
*  Proceedings  of  the  Pathological  Soaety ,  n.  84*. 
='  Lobcrt;  Abhandlungm,  p.  191- 
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the  same  nature.    Dr.  Hughes  Bennett 1  lias  related  a  case  in  which 
Mr.  Syme  removed  a  cartilaginous  tumonr  of  the  arm  by  amputation 
at  the  shoulder-joint.  Subsequently,  the  patient,  a  girl,  fourteen  years 
old,  died  with  tumours  in  the  stump  and  axilla.   Mr.  Liston  removed  a 
portion  of  the  scapula,  with  a  great  tumour  in  its  spine  and  acromion, 
which  I  have  no  doubt  is  a  soft  and  cartilaginous  tumour.2  Three 
years  afterwards,  the  patient   died,  with  what  is   described  as  a 
return  of  the  disease.    Sir  W.  Fergusson  showed  at  the  Pathological 
Society  a  fibro-cartilaginous  tumour3  of  the  lower  jaw,  which  had 
grown  twice  after  the  complete  removal  of  similar  tumours  from  the 
same  part.    En  the  Museum  at  Guy's  Hospital,  also,  there  is  a  cartila- 
ginous tumour  growing  from  the  angle  of  the  lower  jaw  into  the  mouth, 
which  is  said  to  have  grown  after  complete  removal  of  a  similar  tumour 
with  the  portion  of  lower  jaw  to  which  it  was  connected.  Professor 
Gluge4  records  two  cases,  in  which  we  must  believe  that  recurrence  of 
cartilaginous  tumours  ensued  after  complete  removal.    In  one,  a  carti- 
laginous tumour,  of  thirteen  years'  growth  and  9^  pounds  weight, 
over  a  man's  scapula,  clavicle,  and  neck,  returned  in  the  ribs,  and 
destroyed  life  in  a  year  and  a  half.  In  another,  a  similar  tumour  of  the 
orbit  returned  two  and  a  half  years  after  removal.    Mr.  C.  Heath  has 
recently  related5  a  case  of  recurrence  of  a  cartilaginous  tumour  of  the 
face.6 

We  must  conclude,  I  think,  from  these  cases,  that,  although  the 
general  rule  of  innocence  of  cartilaginous  tumours  is  established  by 
their  usual  history,  by  numerous  instances  of  permanent  health  after 
removal,  and  by  cases  in  which,  after  death,  no  similar  growths  are 
found  in  lymphatics  or  internal  organs,  yet  recurrence  after  operations 
may  ensue.  I  think  that  when  this  happens  it  will  generally  be  found 
that  the  recurring  growths,  if  not  the  original  growths  also,  are  soft 
rapid  in  their  increase,  and  apt  to  protrude  and  destroy  ad jacent  parts! 

1  On  Cancerous  and  Cancroid  Growths,  pp.  108  and  2J8 

2  College  Museum,  No.  781. 

mti£  ST  fir"6,?  ^  ^      microscoPe>  and  W  »  formed  of  well-marked 
cartilage,  with  a  fibrous  basis. 

^  ^  Atlas  der  pathologist  Anatomic,  Lief.  iv. ;   and  Pathologist  Histologic, 
4  Trans.  Path.  Soc.  xix.  328. 

■  Virchow  relates  a  case  (Archiv,  v.  p.  216)  in  which  tumours  recurred  seven  times 
n  theseapuaand  were  removed;  an  eighth  then  grew,  and  proved  fat  1  l'l 
tumours  contained  many  cartilaginous  elements,  so  that  they  had  an  affinitv  t  , 
cartilagmous  group  of  tumours  ;  but  from  the  number  of  cysts  in  the    I        '  , 
Bay  with  which  they  ought  to  be  classified.  *  1  *  ^  llard  t0 
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as  if  we  had,  again,  in  these,  an  instance  of  that  gradual  approximation 
to  completely  malignant  characters,  of  which  I  spoke  in  the  last  lecture. 
I  think,  too,  that  we  shall  find  that  these  soft  cartilaginous  tumours 
which  are  apt  to  recur,  or  of  which  more  than  one  exists  in  distant 
parts  in  the  same  patient,  affect  particularly  those  who  are  members  of 
cancerous  families  (see  p.  508). 

In  connection  with  these  points,  I  may  refer  to  some  additional  facts 
in  the  pathology  of  cartilaginous  tumours. 

"First,  many  may  exist  in  the  same  person  ;  secondly,  they  are 
sometimes  hereditary  ;  thirdly,  they  may  extend  themselves  to  more  or 
less  distant  parts  by  means  of  the  lymphatics  and  veins ;  fourthly,  they 
are  not  unfrequently  mingled  with  cancerous  growths. 

Multiplicity  is  sufficiently  marked  in  the  cases  of  the  hands  and  feet, 
but  has  as  been  observed,  thoughmore  rarely,  in  other  parts ;  as  in  a  case 
recorded  by  Mr.  William  Adams,  and  already  referred  to,  as  presenting 
tumours  at  once  in  the  scapula  and  parts  of  the  humerus.    The  case  of 
Mr.  Bickersteth  (p.  508)  was  probably  of  the  same  kind. 

The  hereditary  occurrence  was  observed  in  the  case  of  a  cartilaginous 
tumour  of  the  pelvis,  of  which  I  have  already  spoken,  as  examined 
by  Mr  Donald  Dalrymple.  The  patient's  father  had  a  large  ossified 
enchondroma  of  the  radius,  which  was  removed  by  Mr.  Martmeau.i 

The  extension  of  a  cartilaginous  tumour  by  means  of  the  lymphatics 
is  well  illustrated  by  a  case  which  I  recorded "  some  years  ago  Aman 
«b  thirly-seven,  had  a  cartilaginous  tumour  in  the  right  testicle.  When 
the  testicle  was  removed,  tortuous,  cylindriform,  and  knotted  pieces  of 
cartilage  were  seen  to  fill  tortuous  and  communicating  canals,  which 
were  found  to  be  lymphatic  vessels.  These  lymphatics  were,  as  they 
massed  away  from  the  testicle,  so  tortuous  and  enlarged  as  to  form  a 
LTs  of  —  like  a  chain  of  diseased"  lymphatic  glands.  The 
"tient  recovered  remarkably  well  from  the  operation,  but  a  few  wee  , 
aft  wards  he  died,  showing  signs  of  disease  in  no  organs  but  the 
Ws  On  making  a  post-mortem  examination,  two  dilated  and 
tortuous  lymphatic  vessels,  filled  with  cartilage,  could  be  traced  upward, 
llTeLllabd^ 

,  The  specimens  are  in  fte  Museum  -  ^j**** 

mn.  Molly  Journal,  xiii  p.  ^^^C  Crosse,  that  a 
Who  relates,  in  addition  to  the .  facts  I  ^^SJIta.  mollitieB  ossium,  and  that 

nutrition.' 

»  Med.-Chir.  Trans,  xxxvni.  1850. 
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From  one  of  these  lymphatic  vessels  a  growth  projected  into  the  cavity 
of  the  vena  cava,  and  a  small  tuft-like  isolated  growth  of  cartilage  was 
attached  to  the  inner  coat  of  the  vein,  near  the  termination  of  one  of 
the  renal  veins.  In  the  lungs  cartilage  had  formed  in  very  large  quan- 
tities, and  was  imbedded  in  the  healthy  pulmonary  tissue,  in  cylindri- 
form,  or  nearly  spherical,  lobed,  and  nodular  pieces.  In  many  of  the 
larger  branches  of  the  pulmonary  artery,  small  shrub-like  growths  of 
cartilage,  like  that  in  the  vena  cava,  were  attached  to,  without  protru- 
ding through,  the  lining  membrane.  Virchow  1  has  also  related  a  case 
in  which  lymphatic  glands  in  the  neighbourhood  of  a  cartilaginous 
tumour  contained  masses  of  cartilage. 

Several  cases  have  now  been  described,  in  which  cartilaginous 
tumours  of  the  bones  have  been  associated  with  growths  of  cartilage  in 
the  lungs,  which  have  owed  their  origin  apparently  to  embolic  extension 
along  the  veins.2 

The  conjunction  of  cartilaginous  and  medullary  cancerous  tumours 
may,  perhaps,  be  called  frequent,  especially  in  the  testicle. 

A  man,  thirty-eight  years  old,  was  under  Sir  W.  Lawrence's  care 
with  an  apparent  enlargement  of  one  testicle,  which  he  ascribed  to  a 
blow  received  eighteen  months  previously.  Three  weeks  after  the  blow 
he  noticed  an  enlargement,  which  regularly  increased,  and  formed  an 
oval  mass  of  about  four  inches  long.  This,  at  its  upper  part,  was 
moderately  firm  and  elastic  ;  but  in  the  lower  third  it  felt  incompressi- 
bly  hard.  It  was  removed,  and  proved  to  be  a  pale,  soft,  greyish, 
medullary  cancer  in  the  testicle,  having  in  its  lower  part  a  mass  of  car- 
tilage, with  scattered  points  of  bone,  and  some  intercellular  tissue.3 
The  patient  died  a  fortnight  after  the  operation  ;  and  it  was  interesting 
to  observe,  as  illustrating  the  contrast  between  the  cartilaginous  and 
the  cancerous  growths,  that  he  had  soft  medullary  cancerous  tumours 
in  the  situation  of  his  lumbar  lymphatic  glands,  but  no  cartilaginous 
tissue  in  or  mingled  with  them. 

A  specimen  closely  resembling  this,  and  with  a  very  similar  history, 
is  in  the  Museum  of  the  University  of  Cambridge.  Another  is  in  the 
Museum  of  Guy's  Hospital,  of  which  it  is  said  that  the  patient  died  with 
return  of  the  medullary  disease.  Mxiller  noticed  the  same  combination." 

1  Archiv,  v.  p.  230. 

2  Volkmann  (Deutsche  Klinik,  1855);  Virchow  (Gag.  Hebd.  1855)-  Ricliet  (Gas 
des  HSpitaux,  Aout.  14,  1855);  C.  0.  Weber  (Virchow's  Archiv,  xxxv.) '  " 

II.  p  MB  °f      Bartll0l0meW'  Series  xxviii-  No-  62'    DrawinS  No.  163,  Catalogue 

1  On  Cancer. 
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Virchow  has  cited  and  described  cases  all  illustrating  the  same  singular 
fact.1    In  the  three  specimens  that  I  have  seen  of  conjunction  of  car- 
tilaginous and  medullary  growths  in  the  testicle,  the  cartilage  appears 
as  an  isolated  mass  in  the  substance  of  the  medullary  tumour,  and  is 
enclosed  in  a  distinct  capsule.    There  are  other  cases,  however,  in  which 
the  two  morbid  substances,  though  distinct,  yet  lie  in  so  close  contact 
that  they  are  confused  with  one  another.    Thus,  in  a  tumour  which, 
as  already  mentioned  (p.  506),  was  attached  to  the  front  of  the  lum- 
bar vertebras  and  weighed  thirteen  pounds,  half  was  formed  of  soft 
flocculent  medullary  cancer,  and  half  of  nodules  of  cartilage,  some  with 
soft,  some  with  osseous  centres.2    A  tumour  removed  from  over  a 
woman's  parotid  gland  by  Mr.  Lloyd,  was  invested  by  a  single  capsule 
of  connective  tissue ;  but  one  half  was  cartilaginous  and  the  other 
looked  like  medullary  substance,  and  they  were  mingled,  with  no  dis- 
tinct boundary-line,  at  their  contiguous  borders.5    And,  lastly,  in  a  case 
of  which  preparations  are  in  the  Museum  of  St.  Thomas's  Hospital,  Mr. 
Dod  1  removed  a  genuine  and  apparently  unmixed  cartilaginous  tumour 
from  a  man's  ribs ;  but,  in  three  months,  another  tumour  appeared  in 
the  same  part,  formed  of  closely-mingled  cartilage  and  medullary  sub- 
stance.   This  quickly  proved  fatal. 

I  need  hardly  remark  on  the  bearing  which  this  last  case  may  have 
on  the  question  of  the  recurrence  of  cartilaginous  tumours,  and  on  that 
of  the  changes  of  character  which  may  ensue  in  tumours  generally  at 
their  successive  occasions  of  recurrence.  It  gives  to  all  these  cases  a 
much  higher  interest  than  would  attach  to  them  if  regarded  only  as 

rarities  and  strange  things. 

But  it  is  not  with  the  malignant  disease  alone  that  cartilage  is  found 
in  tumours  I  have  described  it  as  combined  with  what  appears  like 
glandular  tissue  in  the  tumours  over  the  parotid,  and  I  have  seen  bone 
in  similar  combination  in  a  tumour  in  the  lip.  Specimens  are  not  rare 
in  which  closely-grouped  nodules  and  irregular  masses,  of  pure  white 
cartilage  are  imbedded  in  fibro-cystic  tumours  in  the  testicle.  In 

.  Vcrhandl.  dor  Vhys,med.  Gesclhchaft  in  *i^^J*^5  ^ 
^en  SvM^i  .    Baring  (0*r  den  ^  PL  "}  ^ 

represented  a  similar  specimen. 
P>  Mas.  Coll.  Surg.  207  ;  Mu,  St.  BarthdomcVs,  Senes  »  ^  ^ 

3  Mus.  Coll.  Surg.  207  a  ;  Mus.  St.  ^^J^Z^ 
patient  was  alive  at  least  seven  years  after  ho  m*m to  Ac  umo«  ;  ^ 

*  Illustrative  cases  of  this  may  ho  found  in  Mr.  Ouil  ng  s 
Cystic  Disease  of  the  Testicle,'  Mcd.-Chir.  lra»,  xxxv..  p.  4 * 
Billroth,  Virchow's  ylrchiv,  viii.  1855. 
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speaking  of  tlie  fibro-cellular  tumours,  I  mentioned  two  in  which  car- 
tilage was  similarly  mingled  with  their  more  essential  constituent ;  and 
in  the  Museum  of  Guy's  Hospital  is  a  tumour  removed  from  beneath 
the  gastrocnemius  muscle,  which  consists  of  both  connective  and  adipose 
tissue  with  abundant  imbedded  nodules  of  cartilage.  And,  lastly, 
similar  combinations  appear  to  exist  of  cartilaginous  growths  with  those 
which  M.  Lebert  named  fibro-plastic,  and  which  will  be  described  in 
the  lecture  on  myeloid  tumours.  Such  is,  I  believe,  the  composition  of 
three  tumours  in  the  Museum  of  St.  Bartholomew's,  of  which  one  sur- 
rounds the  head  of  the  tibia;1  another  involves  the  bones  of  the  face, 
and  extends  into  the  cranium,2  and  a  third  occupies  and  expands  the 
lower  end  of  the  fibula.3  The  compound  structure  of  the  last  was  as- 
certained with  the  microscope,  which  easily  detected  the  two  materials 
irregularly  mingled  in  every  part  of  the  tumour. 

In  all  these  facts  concerning  its  combination  with  other  morbidly 
produced  structures,  there  must  be  something  of  much  importance  in 
relation  to  the  physiology  of  cartilage  ;  but  as  yet,  I  believe,  we  cannot 
comprehend  it.  Such  combinations  are  not,  I  believe,  imitated  in  the 
cases  of  any  other  structure  found  in  tumours  ;  even  those  that  are 
thus  combined  with  cartilage  do  not,  I  think,  combine  with  one  another 
if  we  except  the  cases  of  intra-uterine  morbid  growths.  As  yet,  how- 
ever, the  interest  that  belongs  to  all  these  inquiries  is  scarcely  more 
than  the  interest  of  mystery,  and  of  promise  to  future  investigators. 
As  yet,  we  can  think  scarcely  more  than  that,  as  innocent  tumours 
generally,  are  remote  imitations  of  the  abnormal  excesses  of  develop- 
ment which  occur  in  embryo-life,  so  it  might  be  expected  that,  in  some 
of  them,  many  of  the  tissues  would  be  combined  in  disorder,  which, 
orderly  arranged,  make  up  the  foetus. 

1  Series  i.  41 ;  and  Mr.  Stanley's  Illustrations,  PI.  15,  Fig.  3. 

2  Series  xxxv.  47  ;  and  the  same  Illustrations,  PI.  13,  Fig.  4. 

3  Appendix  to  Pathol.  Catal.,  Series  i.  p.  289. 
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PART  I. 

OSSEOUS  TUMOUKS. 


Ossification  may  ensue  in  a  tumour  which  was  originally  formed 
of  cartilage,  and  the  cartilaginous  may  be  transformed  into  an  osseous 
tumour  ;  or  it  may  occur  in  a  fibrous,  in  a  myeloid,  or  indeed  in  other 
tumours.  But  the  name  of  osseous  tumour,  or  Osteoma,  is  not  usually 
applied  to  those  in  which  ossification  is  in  progress.  It  is  reserved  for 
such  as  are  formed  wholly  of  bone  :  and  of  these  I  shall  now  chiefly 
speak. 

Osseous  tumours,  even  more  generally  than  cartilaginous,  are  con- 
nected  with  the  bones,  with  which,  moreover,  though  they  may  have 
the  other  characters  of  tumours,  they  are  almost  always  continuous, 
after  the  manner  of  outgrowths.    They,  are  however,  occasionally 
found  in  soft  parts,  as  distinct  and  discontinuous  tumours,  invested 
with  capsules  of  connective  tissue.    Thus  in  the  College  Museum  (No. 
203)  is  a  small,  completely  osseous,  tumour,  formed  of  soft  cancellous 
tissue  with  medulla,  which  lies  over  the  dorsal  surface  of  the  trapezia 
and  scaphoid  bones,  completely  isolated  from  them  and  all  the  adjacent 
bones    In  the  Museum  of  St.  George's  Hospital  is  a  tumour  formed  of 
compact  bony  tissue,  which  lay  over  the  palmar  aspect  of  the  first  me- 
taca  pal  bone,  loosely  imbedded  in  the  areolar  tissue  and  easily  sepa 
Id  from  the  flexor  tendons  of  the  finger.'    It  had  been  growmg  five 
yels  in  a  middle-aged  woman.    More  than  one  case  has  been  recorded 
in  which  a  bony  tumour  had  formed  within  the  substance  of  the  bran,* 

.  An  account  of  it  is  reported  in  the  ^  ^  August  s  1850.^  ^ 
*  Virchow,  Bio  Krankhtfn  feeohwh*,  in  thc  left  cerebellar 

Archvv,  1870,  p.  U5)  a  remarkable  case  of  a  large  osteom 

hemi  sphere 
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Rarely  and  imperfectly,  the  cartilaginous  tumours  over  the  parotid 
gland,1  and  those  in  the  lungs2  and  testicle,  are  ossified. 

At  present,  these  isolated  osseous  tumours  are  interesting  for  little 
more  than  their  rarity.  It  is  to  those  connected  with  bones  that  I 
must  now  particularly  address  myself. 

I  have  already  said  that  these  have  the  character  of  continuous 
growths ;  that  they  are  like  outgrowths  rather  than  tumours.  And  it 
is  not  easy  to  draw  any  line  of  distinction  between  what  deserve  to  be 
considered  as  tumours,  and  such  accumulations  of  bone  as  may  ensue 
in  consequence  of  superficial  inflammation  or  other  disease  of  the  bone 
or  periosteum.  The  exostoses  and  hyperostoses  of  nosology  are  not  to 
be  severally  defined  without  artifice ;  but  in  general  we  may  take  this 
as  a  convenient,  and  perhaps  a  just  method  of  dividing  them — namely, 
that  that  may  be  reckoned  as  an  osseous  tumour,  or  outgrowth  of  the 
nature  of  a  tumour,  whose  base  of  attachment  to  the  original  bone  iB 
defined  and  grows,  if  at  all,  at  a  less  rate  than  its  outstanding  mass.3 
Those  which  are  not  of  the  nature  of  tumours  are  generally  not  only  ill- 
defined,  but  widely  spread  at  their  bases  of  attachment ;  and  the  addi- 
tions made  to  them  increase  their  bases  rather  than  their  heights  or 
their  whole  masses. 

Of  osseous  tumours,  thus  roughly  defined,  two  chief  kinds  may  be 
observed  ;  namely,  the  cancellous,  and  the  compact  or  ivory-like.  The 
cancellous  resemble  the  spongy  and  medullary  tissue,  whilst  the  ivory- 
like resemble  the  walls  or  compact  tissue  of  healthy  bone.  In  both  alike 
the  bone  is  usually  true  and  good  bone.  By  my  own  observations  of  it 
I  know  no  more  than  this ;  but  Mr.  Quekett,  who  has  submitted  to 
microscopic  examination  portions  of  all  the  osseous  tumours  in  the 
College  Museum,  confirms  the  general  statement  in  all  particulars.  In 
different  specimens  there  may  be  varieties  in  the  proportion  and  arrange- 
ment of  bloodvessels,  and  in  the  size  and  development  of  the  bone- 
corpuscles  or  lacuna?  and  their  canals  ;  but  the  proper  characters  of  the 
bone  of  the  species  in  which  the  tumour  occurs  are  not  far  departed  from. 

I  believe  the  homology  of  the  osseous  tumours  is,  in  chemical 
qualities,  as  perfect  as  it  is  in  structure  ;  and  that,  as  with  the  natural 
bones,  so  with  these,  we  may  not  ascribe  differences  of  hardness  or 
density  to  the  different  proportions  of  the  organic,  and  of  the  saline  and 
earthy  components  ;  but  to  the  different  manner  in  which  the  similar 
1  Mus.  Coll.  Surg.  No.  204.  *  Mufloum  of  St,  Thomas.s  Ho  itnl 

8  Mr.  Stanley  particularly  remarks  this  in  relation  to  operations  for  remold  nf 
exostoses  (On  Diseases  of  the  Bones,  p.  150).  «au0v«u  or 
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material  that  they  consist  of  is,  in  different  specimens,  compacted. 
Their  varieties  of  hardness  depend  on  mechanical  rather  than  on  chemi- 
cal differences. 

In  some  instances,  osseons  tumours  are  formed  by  transformation 
of  cartilage  into  bone.    The  exostoses  which  grow  in  connection  with 
the  ends  of  certain  of  the  long  bones,  as  the  humerus,  femur,  and  tibia, 
usually  arise  from  ossification  of  cartilage,  and  not  unfreqnently  an  ir- 
regular layer  of  cartilage  remains  on  the  surface  of  the  tumour.    It  is 
possible  that  the  cartilage  in  which  they  form  may  be  a  lateral  out- 
growth of  the  epiphysial  cartilage  of  the  bone.    Professor  Goodsir  told 
me,  that  in  the  Museum  of  the  University  of  Edinburgh  there  is  a 
tumour  of  the  humerus  (No.  573)  removed  by  Mr.  Syme,  which  in  its 
interior  is  in  part  hard  and  compact  like  ivory,  whilst  its  surface  is  no- 
dular and  irregularly  spheroidal,  and  covered  by  a  layer  of  cartilage. 
And  in  anotber  case  of  pedunculated  exostosis  removed  by  Mr.  Syme 1 
from  the  neck  of  the  humerus,  whilst  the  surface  of  the  tumour  was 
covered  by  cartilage,  the  interior  was  shown  by  Mr.  Lister,  who  examined 
the  specimen,  to  consist  partly  of  calcified  cartilage,  and  partly  of 
cancellated  bone  tissue. 

The  small  conical  exostoses  which  Virchow  describes2  as  occasionally 
growing  from  the  upper  surface- of  the  os  basilare  into  the  cavity  of  the 
skull  are  ossifications  of  out-growths  of  cartilage  connected  with  the 
basic'ranial  synchondrosis,  and  a  thin  layer  of  cartilage  often  remains  on 
the  surface  of  the  exostosis.  # 

In  other  instances  bony  tumours  are  formed  by  ossification  in  the 
periosteum,  or  in  the  fibrous  membrane  in  which  the  bones  themselves, 
in  some  localities,  are  developed.  This  is  more  especially  the  case  with 
the  hard  exostoses  which  grow  in  connection  with  the  bones  of  the 
vault  of  the  skull,  which  tumours,  like  the  cranial  bones  themselves, 
are  formed  by  the  ossification  of  fibrous  tissue. 

The  general  characters  of  the  cancellous  bony  tumours  are  so  nearly 

described^  the  account  of  the  <***^^^ ^y 
commonly  originate,  that  I  need  only  bnefly  refer  to  them.  They 
usTaTy  affect  a  round  shape,  with  projecting  lobes  or  nodules,  which 
Iwer  to  those  of  the  conglomerate  cartilaginous  tumours,  and  are 

i  Edin.  Med.  Journal,  January  1854.  exostcsis  in  this  locality  was 

.     *  EntwicMung  dcs  ScMdelgru,  des,  Berlin,  lb  u .  ,  ^  Ucvic^ 

described  by  Professor  Turner,  in  a  scaphocephaly  cranium. 
January  18C-1. 
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often  pointed  or  angular.  They  may,  however,  be  very  smooth  on 
their  surface,  whether  they  have  grown  within  bones,  whose  expanded 
walls  form  now  their  outer  layer,  or  without  them  under  the  periosteum. 
When  completely  ossified,  their  respective  tissues,  compact  and  medul- 
lary, are  usually  continuous  with  those  of  the  bone  on  which  they  are 
planted ;  and  the  later  periods  of  growth  seem  attended  with  such 
mutual  adaptation  as  may  tend  towards  making  one  continuous,  though 
deformed,  mass  of  the  old  and  the  new  bone. 

The  singularities  of  position  in  which  the  osseous  tumours  may  be 
found,  and  the  important  hindrances  that  may  result  from  their  inter- 
ference with  adjacent  parts,  I  need  not  fully  detail ;  they  are  amply 
enumerated  by  Mr.  Stanley.  But  it  may  not,  perhaps,  be  uninteresting 
to  say  a  few  words  respecting  those  osseous  tumours  which  not  unfre- 
quently  grow  at  the  attachment  of  tendons,  especially  at  the  lower  end 
of  the  femur,  a  little  above  the  inner  condyle,  close  to  the  insertion  of 
the  adductor  magnus.1  These  tumours  are  peculiarly  apt  to  acquire  a 
narrow  pedunculated  base  of  attachment.  In  these  cases  one  usually 
finds  a  layer  of  cartilage  incrusting  some  cancellous  and  medullary  bone, 
and  the  bone,  as  a  narrow  pedicle,  extends  into  continuity  with  the 
wall  of  the  subjacent  shaft.2  Such  tumours  have  then  the  characters 
of  polypoid  outgrowths  from  the  bone,  and  may  be  treated  accordingly, 
for,  when  cut  or  broken  off,  their  Btems  will  not  grow.  Indeed,  that 
stem  may  chance  to  be  unwittingly  broken  ;  as  in  tumours  removed  by 
Sir  W.  Lawrence  3  and  myself.*  In  each  case  the  tumour  had  grown 
on  the  inner  and  lower  part  of  the  femur.  In  Sir  W.  Lawrence's  case 
the  tumour,  when  fairly  exposed,  was  easily  detached  without  further 
cutting  :  the  narrowest  part  of  its  stem,  two  inches  in  diameter,  rested 
in  a  slight  depression  in  the  femur,  but  had  no  connection  by  tissue 
with  it,  and  the  friction  of  the  broken  surfaces  had  smoothed  and  fitted 
them  together.  In  my  case  the'  bony  pedicle  did  not  exceed  half-an- 
inch  in  its  longest  diameter,  but  it  was  firmly  bound  to  the  femur  by 
fihrous  bands. 

Of  their  rates  of  growth  little  is  known  ;  but  I  believe  that  when  a 
cartilaginous  tumour  is  completely  ossified,  the  growth  of  the  bony 
tumour  is  extremely  slow.    However  osseous  tumours  may  be  found  of 

1  Mr.  Syme  {op.  oil.  p.  5)  records  a  case  iu  which  he  removed  oue  of  these 
pedunculated  exostoses  from  the  outer  side  of  tho  thigh  bone. 

\  A  very  illustrative  figure  of  this  pedunculated  form  of  osseous  tumour  is  eiven  in 
Drum  s  Surgery,  p.  214,  5th  edit.  b 

3  Mus.  St.  Bartholomew's,  Series  i.  183. 

4  Lancet,  Nov.  12,  )86k 
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an  enormous  size.  The  largest  that  I  know  is  in  the  Museum  of  the 
College.1  It  nearly  surrounds  the  upper  two-thirds  of  a  tibia,  in  an 
irregnlarly  oval  mass,  with  a  nodulated  surface,  almost  entirely  covered 
in  by  a  thin  layer  of  compact  tissue,  and  cancellous  in  all  its  interior. 
It  measures  exactly  a  yard  in  circumference,  and  the  limb,  which  was 
amputated  by  Mr.  Gray,  a  former  surgeon  of  St.  Bartholomew's  Hospi- 
tal, weighed  forty-two  pounds. 

Another  tumour  of  large  size  is  in  the  Museum  of  the  same  Hospi- 
tal.2 A  great  nodulated  mass  of  bone  is  attached  to  the  ischium  and 
pubes,  and  forms  part  of  a  tumour  of  which  the  rest  is  nodulated  car- 
tilage. 


The  compact,  hard,  or  ivory-like  bony  tumours  occur,  especially,  about 
the  bones  of  the  head,  and  present  several  diversities  of  form.  Some  are 
uniform  and  simple  ;  others  variously  lobed,  or  nodular.  The  simple 
tumours  are  commonly  attached  to  the  skull  by  narrowed  bases,  over 
which  their  chief  masses  are  prominent  on  one  side,  or  all  round.  A 
good  specimen  of  this  kind  is  in  the  Museum  of  St.  Bartholomew's 
Hospital,3  which  shows,  besides,  that  these  tumours  may  consist  of  an 
exterior  hard,  and  interior  cancellous,  tissue,  respectively  resembling 
and  continuous  with  the  outer  table  and  the  dipjoe  of  the  skull.  Tumours 
of  this  kind  often  have  the  shape  of  biconvex  lenses,  resting  with  one 
convex  surface  on  the  skull,  or  like  a  nut  bisected,  the  flat  surface 
being  in  contact  with  the  skull,  and  they  may  grow  either  from  the 
outer  or  the  inner  tabic.  More  than  one  may  be  found  on  the  same 
skull.4  Occasionally  small  exostoses,  which  may  be  either  peduncula- 
ted or  sessile,  grow  into  the  external  auditory  meatus  from  its  bony 
wall.5 

A  disease  much  more  formidable  than  these  exists  in  the  nodulated 
and  larger  hard  osseous  tumours  connected  with  the  bones  of  the  skull. 
Tuese  are  not  like  outgrowths  from  the  outer  table  and  diploid ;  for  they 
often,  or  I  believe  usually,  grow  first  between  the  tables  of  the  skull, 

1  No.  3220.  It  is  engraved  in  Cheselden's  Ostcographea,  Tab.  53,  f.  1,  2,  3.  A 
painting  of  it  is  in  St.  Bartholomew's  Museum. 

2  Series  i  A  No  133;  and  Series  i.  No.  118. 

.  Serie8  i  7i.  Series  i.  a.  124  in  the  same  Museum,  and  No.  3215  in  the  Museum 
of  the  College,  are  nearly  similar  specimens. 

<  Mus.  Coll.  Surg.  793,  See  also  Miller's  Principles  of  Surgery,  p.  44,,  edit.  1853. 
Prooanition  546,  Edin.  Univ.  Anat.  Museum. 

>  Professor  Seligmann,  Sits,  der  Kais.  Mad.  in  Wicn,  1864;  and  Professor  U  eleker 
in  Archivi.  Ohrcn-hoiUcundc,  I.  171. 
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or  in  the  cavities  of  the  frontal  or  other  sinnses.  Increasing  in  these 
parts,  they  may  tend  in  every  direction,  penetrating  the  tables  of  the 
skull,  and  forming  large  masses,  projecting  as  much  into  the  interior  of 
the  skull  as  on  its  exterior. 

The  most  frequent  seat  of  such  tumours  is  in  the  frontal  bone,  espe- 
cially about  its  superciliary  and  orbital  parts ;  and  they  are  horrible  by 
their  pressure  into  the  cavities  of  both  the  cranium  and  the  orbit,  com- 
pressing the  brain,  and  protruding  one  or  both  eyes. 

The  characters  of  the  disease,  so  far  as  the  growth  is  concerned,  are 
well  shown  in  a  huge  mass  which  grew  from  the  forehead  of  an  ox, 
originating  apparently  in  the  frontal  sinuses.1  It  is  like  a  great  sphe- 
roidal mass  of  ivory,  measuring  8^-  inches  in  diameter,  and  weighing 
upwards  of  sixteen  pounds.  Its  outer  surface,  though  knobbed  and 
ridged,  is  yet  compact,  like  an  elephant's  tusk ;  and,  in  similar  likeness, 
its  section  shows  at  one  part  a  thin  investing  layer,  like  the  bone 
covering  the  ivory.  It  is  nearly  all  solid,  hard,  close-textured,  and 
heavy  ;  only  a  few  irregular  cavities,  and  one  with  smooth  walls,  appear 
in  its  interior,  and  you  may  trace  the  orifices  of  many  canals  for  blood- 
vessels. Mr.  Qnekett  found  that  this  tumour  bad  a  higher  specific 
gravity  than  any  bone,  except  that  which  is  found  in  what  are  called 
the  porcellaneous  deposits,  or  transformations,  in  the  heads  of  bones 
affected  with  chronic  rheumatism.  But  it  bas  in  every  part  the  struc- 
ture of  true  bone. 

Just  like  this,  in  the  general  characters  of  their  tissue,  are  the  hard 
bony  tumours  from  the  human  frontal  bone.  In  one,  an  Hunterian 
specimen,2  such  a  tumour,  2±  inches  in  diameter,  deeply  lobed  and 
knotted,  fills  the  frontal  sinuses  and  the  upper  part  of  the  left  orbit,  en- 
croaches into  the  right  orbit,  and  projects  for  nearly  an  inch  on  both 
the  surfaces  of  the  skull.  It  appears  to  have  originated  in  the  ethmoidal 
or  frontal  cells,  and  in  its  growth,  to  have  displaced  and  destroyed  by 
pressure  the  adjacent  parts  of  the  tables  of  the  skull  and  the  wall  of  the 
orbit.  It  is,  for  the  most  part,  as  hard  as  ivory,  but  in  its  central  and 
posterior  portion  is  composed  of  very  close  cancellous  tissue. 

A  specimen,  far  surpassing  this  in  size,  but  resembling  it  in  all  its 
general  characters  and  relations,  is  in  the  Museum  of  the  University  of 
Cambridge,  and  is  represented  in  Fig.  82.  It  is  the  largest  and  best 
specimen  of  the  kind  that  I  have  seen,  and  its  osseous  structure  is  dis- 

1  Mus.  Coll.  Surg.  3216.  . 

2  Mus.  Coll.  Surg.  795.    It  is  engraved  in  Baillie's  Morbid  Anatomy  Ru*  ,  pi 
1,  Fig.  2 ;  and  in  Home,  Philosoph.  Tram.  Lxxxix.  p.  239.  *T  "  *U 
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fcinot :  only,  as  Professor  Clark  has  informed  me,  it  is  irregular ;  in  tho 
hardest  parts  there  are  neither  Haversian  canals  nor  lacunas ;  in  the  less 
hard  parts,  the  canals  are  very  large,  and  the  lacunae  are  not  arranged 
in  circles  around  them ;  and  everywhere  the  lacunae  are  of  irregular  or 
distorted  forms. 

A  smaller  specimen  is  in  the  Museum  of  St.  Bartholomew's  Hospital 
(Series  i  No.  316).    A  girl  twenty  years  old,  was  admitted  with 

protrusion  of  the  left 
eye-hall,  which  ap- 
peared due  to  an 
osseous  growth  pro- 
jecting at  the  anterior, 
upper,  and  inner  part 
of  the  orbit.  None 
butthe  anterior  boun- 
daries of  this  growth 
could  be  discerned. 
It  had  been  ob- 
served protruding 
the  eye  for  three 
years,  and  had  re- 
gularly increased ;  it 
was  still  increasing,  and  produced  severe  pain  in  the  eye-ball,  and  about 
the  side  of  the  head  and  face.  It  seemed,  therefore,  necessary  to 
attempt  the  removal  of  the  tumour,  or  at  least  to  remove  some  part  of 
it,  with  the  hope  that  the  disturbance  of  its  growth  might  lead  to  its 
necrosis  and  separation.  A  portion  of  it  was  with  great  difficulty 
sawn  off ;  but  the  patient  died  with  suppuration  in  the  membranes  of 
the  anterior  part  of  the  cerebrum.  In  a  case  examined  by  Professor 
Turner,1  the  bony  growth  from  the  inner  table  and  orbital  plate  of  the 
left  frontal  bone,  which  had  a  knotted  irregular  cerebral  surface,  had 
caused  a  considerable  indentation  in  the  anterior  end  of  the  left  frontal 
lobe  of  the  cerebrum. 

Now  all  these  cases,  corroborated  as  they  are  by  others  upon  record, 

Fig.  82.  Hard  bony  tumour  of  the  skull:  from  the  Cambridge  University 
Museum.  

>  Preparation  546  a,  Anat.  Mus.  University  of  Edinburgh.  In  this  case,  however, 
it.  should  be  stated  that  the  tumour  scarcely  formed  any  extent  projection  above  the 
orbit,  though  it  projected  into  tho  inner  wall  of  that  cav.ty  The  frontal  sinus  was 
much  expanded,  and  opened  by  a  large  aperture  into  the  roof  of  the  orbit. 


Fig.  82. 
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prove  the  general  character  and  relations  of  these  tumours.  Their 
nodular  form,  and  uniform  hard,  ivory-like  texture  ;  their  growth  in 
the  diploe  or  simises,  as  isolated  or  narrowly  attached  masses ;  their 
tendency  to  extend  in  all  directions  ;  their  raisiug  and  penetrating  the 
bones  of  the  skull,  and  growing  into  the  cavities  of  the  skull  and  orbit ; 
all  show  the  exceeding  difficulty  and  peril  of  operations  on  them.  The 
simpler  kinds,  that  only  grow  outwards,  may  indeed  be  cut  off  with 
advantage,  though  seldom  without  great  difficulty  ;  and,  often,  the 
attempt  to  remove  them  has  been  made  in  vain ;  but  these  larger  and 
nodular  tumours  about  the  brow  can  very  rarely  be  either  cut  off  or  ex- 
tirpated.1 

The  extirpation,  however,  which  may  be  impossible  for  art,  is  some- 
times effected  by  disease  ;  these  tumours  are  occasionally  removed  by 
sloughing.  Such  an  event  happened  in  a  case  related  by  Mr.  Hilton  ;2 
and  the  great  ivory-like  mass,  clean  sloughed  away,  is  in  the  Museum 
at  Guy's.  So,  too,  in  a  case  by  Mr.  Lucas,  a  bony  tumour  at  the  edge 
of  the  orbit,  after  growing  eight  months,  was  exposed  by  an  incision 
through  the  upper  eye-lid.  The  wound  did  not  heal  ;  the  tumour  con- 
tinued to  grow ;  and,  twelve  months  afterwards,  it  became  '  carious,' 
and  was  detached.  The  course  of  treatment  which  these  cases  suggest 
has  been,  I  believe,  the  only  one  worth  imitation  ;  namely,  exposure  of 
the  tumour,  and  application,  if  need  be,  of  escharotics  to  the  surface 
of  the  bone. 

These  hard  osseous  tumours  are  very  rarely  found  in  connection 
with  any  bone  but  those  of  the  skull.  In  the  College  Museum  (No. 
1035),  however,  is  a  well-marked  specimen  in  the  lower  jaw  ;  a  nodu- 
lated mass,  nearly  three  inches  in  diameter,  invests  the>ght  angle  of  the 
jaw,  and  is,  in  its  whole  substance,  as  hard  and  heavy  as  ivory.  In 
the  Edinburgh  University  Anatomical  Museum  is  a  lower  jaw  (Nos. 
547,  548)  in  which  ivory-like  osseous  tumours  have  been  formed  in 
connection  with  the  outer  and  inner  surfaces,  especially  the  latter  cloPe 
to  the  alveolar  border.  I  have  already,  also,  referred  to  cases  of 
similar  hard  tumours  on  the  humerus  ;  but  they  are  extremely  rare. 

Osseous  tumours  of  the  lower  jaw  appear  to  be  less  rare  in  animals 
inferior  to  man;  for  the  College  Museum  contains  three  specimens  3 
taken  respectively  from  a  Virginian  opossum,  a  cat,  and  a  kangaroo'; 

1  The  histories  of  some  specimens  in  the  Museum  of  St.  George's  Hospital  illustrate 
these  statements  very  well.    See,  also,  Mr.  Hawkins's  Lectures  (Med.  gL  x*i  \ 
Guy  g  Hospital  Reports,  i.  3  Nos.  1036-7-8  ' 
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and,  which  is  "more  singular,  one  from  a  cod-fish.  In  this  specimen1,  a 
disk-shaped  mass  of  bone,  two  inches  in  diameter,  extremely  heavy 
and  compact,  is  attached  to  the  inner  surface  of  the  superior  maxillary 
hone. 

In  the  texture  of  these  very  hard  bony  tumours  connected  with  the 
bones  of  the  skull  and  the  lower  jaw,  we  may  observe  an  instance  of  the 
general  rule  of  likeness  between  tumours  and  the  parts  most  near  to 
them ;  for  their  bone  is  like  no  other  natural  bone  so  much  as  the 
internal  table  of  the  skull,  or  the  petrous  bone,  or  inferior  maxilla. 

The  same  likeness  is  observable  in  the  osseous  tumours  that  are 
frequent  on  the  last  phalanx  of  the  great  toe,  which  alone  now  remains 
for  me  to  speak  of.2 

No  adequate  explanation,  1  believe,  can  be  offered  for  the  occur- 
rence of  these  growths.  They  may  be  sometimes  referred  to  injury, 
yet  the  effects  of  injury  to  the  great  toe  are  so  inconstant,  that  we 
cannot  refer  to  injury,  as  other  than  an  indirect  cause  of  the  growth  of 
tumours,  so  singularly  constant  as  these  are  in  all  their  characters,  and 
so  nearly  without  exception  limited  to  the  one  toe  of  all  that  are  exposed 
to  injury.  They  grow  almost  always  on  the  margin,  and  usually  on  the 
inner  margin,  of  the  end  of  the  last  phalanx  of  the  great  toe ;  in  only 
one  specimen  have  I  seen  such  a  tumour  springing  from  the  middle  of 
the  dorsal  surface  of  the  phalanx;  and,  in  only  two,  similar 
tumours  from  the  last  phalanx  of  the  little  toe.  Growing  up 
from  the  margin,  they  project  under  the  edge  of  the  nail,  lifting  it  up, 
and  thinning  the  skin  that  covers  them,  till  they  present  an  excoriated 
surface  at  the  side  of  the  nail.  Their  growth  is  usually  very  slow,  and 
when  they  have  reached  a  diameter  of  from  one-third  to  one-half  of  an 
inch,  they  commonly  cease  to  grow,  and  become  completely  osseous. 
They  are  among  the  tumours  whose  independence  is  shown  not  only  by 
abnormal  growing,  but  by  the  staying  of  their  growth  when  they  have 
attained  a  certain  natural  stature. 

I  believe  that  they  are  not  uniform  in  their  method  of  development. 
In  some  specimens,  I  have  seen  no  cartilaginous  basis ;  the  bone 
appeared  to  form  in  fibrous  tissue,  as  it  were  following,  and  at  length 

>  No.  1039.    A  similar  specimen  is  in  the  Museum  of  the  Boston  (U.S.)  Medical 

S°"°  Mus  Coll  Surg.  787-8-9,  790.  Preparations  566  to  572  in  Anatomical  Museum 
of  the  University  of  Edinburgh.  In  four  of  these  preparations  the  oxostos.s  projected 
from  the  dorsal  surface  of  the  last  phalanx,  in  the  remainder  from  the  margin  of  the 
bone. 
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overtaking,  the  fibrous  growth.  In  another,  the  outer  part  of  the 
tumour  was  formed  of  a  thin  layer  of  fibrous  tissue,  and  between  this 
and  the  growing  bone  was  a  layer  of  cartilage,  which  had  externally  the 
stellate  nuclei,  and  internally  the  nuclei  of  ordinary  form,  among 
which  the  processes  of  bone  were  extending. 

Whichever  way  the  bone  is  formed,  it  is,  like  that  of  the  phalanx 
itself,  cancellous  but  very  hard,  and  with  small  spaces,  and  com- 
paratively  thick  cancelli  or  laminae  bounding  them.  The  outer  layer, 
too,  is  rough  and  ill-defined,  so  that  the  growth  looks  like  a  branch 
from  the  phalanx,  and,  like  a  branch,  is  apt  to  sprout  again  when  cut 
away,  unless  at  least  the  end  of  the  bone  on  which  it  grows  be  removed 
with  it. 

The  account  of  osseous  tumours  would  be  very  incomplete,  if  there 
were  not  added  to  it  some  notice  of  those  growths  which  are  most  like ' 
them,  though  they  may  lie  beyond  the  range  of  any  reasonable  or  con- 
venient definition  of  tumours.  Among  these  are  certain  growths  of  tho 
bones  of  the  face,  tumour-like  in  their  most  prominent  parts,  and  yet 
unlike  tumours  in  that  their  bases  of  connection  with  the  bones  are 
very  ill-defined,  and  that  from  their  bases  the  morbid  changes,  in  which 
themselves  originated,  extend  outwards,  on  the  same  or  even  to  other 
bones,  gradually  subsiding.  In  no  instances  can  it  be  plainer  than  it 
is  in  these,  that  a  nosological  boundary  of  '  Tumours '  must  be  an 
arbitrary  one. 

Such  growths  as  these  are  not  very  rare  in  the  superior  maxillary 
bone.  Its  ascending  process  may  become  enlarged  and  prominent,  with 
an  ill-defined  hard  swelling,  very  slowly  increasing,  and  sometimes 
stopping  short  of  any  considerable  deformity.  But  a  much  more  formid- 
able disease  exists  when  a  large  portion  of  the  bone,  or  the  whole  antrum, 
is  involved ;  especially,  because  this  is  apt  to  be  associated  with 
diseases  in  the  adjacent  bones. 

An  extreme  case  is  shown  in  a  specimen  in  the  College  from  the 
Museum  of  Mr.  Langstaff.1  Two  large  masses  of  bone,  of  almost  ex- 
actly symmetrical  form  and  arrangement,  project  from  the  upper  jaws 
and  orbits,  and  have  partially  coalesced  in  the  median  line.  They  are 
rounded,  deeply  lobed,  and  nodular;  nearly  as  hard  and  heavy  as 
ivory;  perforated  with  numerous  apertures,  apparently  for  bloodvessels . 
They  project  more  than  three  inches  in  front  of  the  face,  and  an  inch 


>  Mus.  Coll.  Surg.  3236  A. 
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on  each  side  beyond  the  malar  bones  ;  they  fill  both  orbits,  the  nasal 
cavities,  and  probably  the  antra,  and  they  extend  backwards  to  the 
pterygoid  plates.  Part  of  the  septum  of  the  nose,  and  the  alveolar 
border  of  the  jaw,  are  almost  the  only  remaining  indications  of  a 
face.  The  disease  appears  to  have  begun  in  the  superior  max- 
illary bones,  and  thence  to  have  spread  over  the  bones  of  the  face  ; 
similar  disease,  in  a  less  degree,  existing  in  the  bones  adjacent  to. 
the  chief  outgrowths.  The  patient  who  was  sixty  years  old,  believed 
the  disease  had  been  eighteen  years  in  progress,  and  ascribed  it  to  re- 
peated blows  on  the  face.  He  suffered  much  pain  in  the  face,  eyes, 
and  head.  His  eyes  projected  from  the  orbits ;  the  right,  after  suppura- 
tion and  sloughing  of  the  cornea,  shrivelled ;  the  left  was  accidentally 
burst  by  a  blow.  During  the  last  two  years  of  his  life  he  occasionally 
showed  symptoms  of  insanity,  and  at  last  he  died  with  apoplexy  of  the 
cerebral  membranes. 

The  disease  very  rarely  attains  so  horrible  a  state.  More  commonly 
it  is  almost  limited  to  the  antrum,  when  it  may  exist  with  little 
deformity.  In  the  Museum  of  St.  Bartholomew's  (i.  62)  is  a  specimen 
in  which  both  the  antra  appear  nearly  filled  by  the  thickening  and  in- 
growing of  their  walls  ;  only  small  cavities  remain  at  their  centres. 
The  new  bone  is  hard,  heavy,  and  nearly  solid;  yet  it  is  porous  or 
finely  cancellous,  and  is  neither  so  compact  nor  so  smooth  on  its  cut 
surface  as  that  of  the  '  ivory  exostosis.'  The  same  disease  is  manifest 
in  a  less  degree  upon  the  outer  surfaces  of  the  maxillary  bones,  and  on 
the  septum  and  side  walls  of  the  nose. 

The  disease  has  a  manifest  tendency  to  concentrate  itself  in  the 
maxillary  bones  ;  so  much  so,  that  if  a  case  be  met  with  where  only  one 
of  these  bones  is  diseased,  it  may  be  removed  with  a  fair  prospect  that 
the  disease  will  not  make  progress  in  the  adjacent  parts.  I  believe, 
indeed,  that  this  has  been  done  with  a  satisfactory  result,  in  a  case 
where  already  slight  increase  of  some  of  the  bones  near  the  maxillary 
was  observable  :  and  there  was  good  reason  to  anticipate  the  same  re- 
sult, in  a  case  on  which  Mr.  Stanley  operated.  The  patient  was  a  girl, 
fifteen  years  old,  in  whom  enlargement  of  the  nasal  process  of  the 
superior  maxillary  bone  had  been  observed  for  eight  years,  and  was 
still  increasing.  It  had  as  yet  produced  no  pain,  and  no  deformity  of 
the  cheek,  the  orbit,  or  the  palate  ;  but  it  was  regularly  increasing ; 
and  it  could  be  certainly  expected  to  increase  even  more  in  width  of 
base  than  in  prominence  (this  being  the  common  tendency  of  the 
disease),  it  was  thought  right  to  remove  the  superior  maxilla,  while 
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yet  the  disease  was  limited  to  it.  The  patient  died,  ten  days  after  the 
operation,  with  erysipelas.  The  specimen  displays  exactly  the  same 
disease  as  do  those  last  described. 

It  sometimes  happens  that  growths  like  these  spontaneously  perish, 
are  separated  with  the  ordinary  phenomena  of  necrosis,  and  thus  are 
naturally  cured.  Such  an  event  was  observed  in  a  case  under  the  care 
of  Mr.  Stanley. 

A  man,  thirty-seven  years  old,  was  admitted  with  a  sligbt  convex, 
smooth  prominence  of  the  nasal  process  of  his  right  superior  maxillary 
bone,  which  he  had  observed  increasing  for  two  years,  but  which  of  late 
had  not  increased  or  given  him  any  inconvenience.  Indeed,  he  came 
to  the  hospital  not  for  this,  but  for  a  swelling  of  the  right  gum  and  the 
mucous  membrane  of  the  bard  palate,  through  fistulous  openings,  in 
which  one  could  feel  exposed  dead  bone.  These  had  existed  for  a  montb. 
The  swelling  of  the  nasal  process  was  so  characteristic  of  the  disease  I 
am  describing  as  to  suggest  at  once  the  existence  of  such  a  growth  ;  but 
the  suppuration  and  necrosis  threw  obscurity  on  the  case  ;  and  it  was 
only  watched  and  treated  according  to  such  indications  as  arose,  till, 
after  four  months,  the  whole  of  the  mass  of  bone  with  which  the  antrum 
had  been  filled  up  was  separated  and  pulled  away.  The  appearance  of 
the  sequestrum,  a  nearly  spherical  mass  of  hard,  heavy,  and  finely- 
cancellous  bone,  an  inch  or  more  in  diameter,  leaves  no  doubt  of  the 
nature  of  the  disease.1  The  great  cavity  which  remained,  opening 
widely  into  both  the  mouth  and  the  nose,  gradually  contracted,  or  was 
filled  up,  and  the  man  recovered  perfectly. 

A  similar  event,  I  imagine,  happened  in  a  man  who  exhibited  him- 
self at  most  of  the  hospitals  in  London,  twelve  years  ago,  with  a  great 
cavity  where  all  his  right  upper  jaw-bone  and  his  turbinated  bones  had 
once  been,  and  through  which  one  could  see  the  movements  of  his 
pharynx  and  palate.  This  he  said  had  been  left  after  the  separation  of 
a  great  tumour  of  bone. 

The  growths  of  this  kind  seem  to  merge  gradually  into  elevations 
of  cancellous  porous  bone,  which  may  be  found  on  various  parts  of  the 
bones  of  the  skull,  but  of  the  exact  pathology  and  relations  of  which 
we  have,  I  believe,  no  clear  knowledge.  Specimens  of  them  are  in  the 
Museum  of  the  College,  and  the  Museum  of  St.  Thomas's  Hospital  is 
peculiarly  rich  in  them.  In  some  there  are  great  thickenings  of  one  or 
both  tables  of  the  skull,  raising  up  bosses  of  new  bone  from  half-an-inch 

1  The  specimen  is  in  the  Museum  of  St.  Bartholomew's  Hospital.    Series  i.  No. 
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to  an  inch  in  depth,  on  one  or  both  the  parietal  bones,  or  on  the  occi- 
pital or  frontal.  In  some,  all  the  bones  of  the  face  are  involved  in 
similar  changes.  In  some,  similar  elevations  are  produced  by  growth 
of  bone  between  the  tables  of  the  skull,  which  themselves  remain  healthy. 
But  as  yet,  I  believe,  we  can  only  look  at  these  as  strange  and  un- 
instructive  things. 

The  last  form  of  bony  growths  that  I  shall  mention  comprises  the 
instances  in  which  numerous  exostoses  occur  in  the  same  patient,  and 
the  examples  of  what  has  been  called  the  ossific  diathesis  or  dyscrasia. 
In  the  large  majority  of  cases,  both  cartilaginous  and  osseous  tumours 
occur  singly  :  a  few  exceptions  might  be  found  among  such  as  I  have 
been  describing,  yet  the  rule  is  generally  true.  But  in  certain  instances 
a  large  number  of  the  bones  bear  outgrowths  which,  at  least  in  external 
shape,  are  like  tumours.  These  are  commonly  regarded  as  of  constitu- 
tional origin.  Some,  indeed,  appear  to  be  so  in  the  sense  of  con- 
stitutional disease,  which  implies  a  local  manifestation  of  some  morbid 
condition  of  the  blood  ;  but  others  can  be  so  called  only  in  that  sense, 
by  which  we  intend  some  original  and  inborn  error  of  the  formative 
tendency  in  certain  tissues  or  organs. 

Of  these  last  we  may  especially  observe  that  the  tendency  to  osseous 
overgrowths  is  often  hereditary,  and  that  its  result  is  a  symmetrical 
deformity.  A  boy,  six  years  old,  was  in  St.  Bartholomew's  Hospital, 
several  years  ago,  who  had  symmetrical  tumours  on  the  lower  ends  of 
his  radii,  on  his  humeri,  his  scapulae,  his  fifth  and  six  ribs,  his  fibulae, 
and  internal  malleoli.  On  each  of  these  bones,  on  each  side,  he  had  one 
tumour  ;  and  the  only  deviations  from  symmetry  were  that  he  had  an 
unmatched  tumour  on  the  ulnar  side  of  the  first  phalanx  of  his  right 
forefinger,  and  that  each  of  the  tumours  on  the  right  side  was  rather 
larger  than  its  fellow  on  the  left.  The  swelling  on  the  little  boy's  fore- 
finger was  an  inconvenience  to  him,  and  at  his  parent's  request  Mr. 
Lloyd  removed  the  finger.  The  swelling  consisted  of  an  outgrowth  or 
projection  of  healthy-looking  cancellous  bone,  full  of  medulla,  and  coated 
with  a  thin  layer  of  compact  tissue ;  its  substance  being  regularly  con- 
tinuous with  that  of  the  phalanx  itself. 

I  saw  this  child's  father,  a  healthy  labouring  man,  forty  years  old, 
who  had  as  many  or  even  more  tumours  of  the  same  kind  as  his  son's  ; 
but  only  a  few  of  them  were  in  the  same  positions.  All  these  tumours 
had  existed  from  his  earliest  childhood  ;  they  were  symmetrically  placed, 
and  ceased  to  grow  when  he  attained  his  full  stature  ;  since  that  tune 
they  had  undergone  no  apparent  change.    None  of  this  mau's  d.rect 
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ancestors,  nor  any  other  of  his  children,  had  similar  growths ;  but  four 
cousins,  one  female  and  three  male  children,  of  his  mother's  sisters,  had 
as  many  of  them  as  himself. 

Many  similar  cases  of  symmetrical  and  hereditary  osseous  outgrowths 
might,  I  believe,  be  adduced ;  1  and  all  their  history  suggests  that  they 
are  to  be  regarded  as  related  not  less  closely  to  malformations  or  mon- 
strosities by  excessive  development,  than  to  the  osseous  tumours  or 
outgrowths  of  which  I  have  been  speaking.  Indeed,  at  this  point  the 
pathology  of  tumours  concurs  with  that  of  congenital  excesses  of  develop- 
ment and  growth.  We  must  distinguish  from  such  cases  the  instances 
of  multiple  ossifications  of  tendons,  muscles,  and  other  tissues,  that  are 
occasionally  met  with  ;  for  these  only  imperfectly  imitate  the  forms  of 
tumours,  and  are  probably  connected  with  such  a  morbid  condition  of 
the  blood  as  really  may  deserve  the  name  of  ossific  dyscrasia  or 
diathesis. 

Before  ending,  it  may  be  proper  to  point  out  the  chief  distinctions 
between  the  osseous  tumours  and  those  growths  which  are  connected 
with  other  tumours  springing  from  the  bones  ;  for,  under  the  vague 
name  of  osteo-sarcoma,  many  include  together,  and  seem  to  identify  all 
growths  in  which  bone  is  mingled  with  a  softer  tissue. 

The  growths  that  may  chiefly  need  distinction  are  those  of  osteoid 
cancers,  and  the  bony  skeletons  of  certain  medullary  tumours  of  bone. 
Osteoid  cancers  are  probably  examples  of  firm,  or  hard,  or  fibrous  can- 
cers, ossified  :  and  the  best  marked  among  them  present  an  abundant 
formation  of  peculiarly  hard  bone.  The  distinctions  usually  to  be 
observed  between  these  hard  osteoid  cancers  and  the  hard  osseous 
tumours  are  mainly  in  these  particulars  : — (a)  the  osteoid  mass,  in  its 
mid  substance,  may  be  compared  with  chalk,  the  osseous  with  ivory ; 
the  one  is  dull  and  powdery,  the  other  bright,  and  wholly  void  of 
friability  ;  (6)  the  osteoid  is  new  bone  infiltrated,  as  it  were,  in  some 
softer  tissue,  or  in  the  tissue  of  the  original  bone,  which  disappears  as 
it  increases  ;  the  hard  osseous  tumour  is  a  distinct  growth,  attached  in 
a  comparatively  small  part  of  its  extent  to  the  bone  on  which  it  grows; 
(c)  the  outer  surface  of  an  osteoid  growth  is  porous  and  rough,  and,  if 
laminated,  its  laminaB  have  their  edges  directed  outwards  ;  while  the 

(     i  See  Mr.  Stanley's  Treatise  on  Diseases  of  Bones,  p.  152;  and  Mr.  Hawkins's 
Lectures  on  Tumours  of  Bones  » (Medical  Gazette,  xxv.  p.  474).   Also  a  case  reported 
in  Med.  Times  and  Gas.  July  9th,  1853,  from  St.  Bartholomew's  Hospital  by  Mr  J 
Hutchinson,  ■ 
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outer  surface  of  a  bard  osseous  tumour  is  smooth  and  compact,  and  if 
laminated,  the  surfaces  of  its  lamina?  are  directed  outwards  ;  (d)  lastly, 
the  minute  characters  of  bone  are  far  less  perfect  in  the  osteoid  than  in 
the  osseous  growth  :  bone  corpuscles  existing,  indeed,  but  small,  round, 
irregular,  with  very  small  if  any,  canaliculi,  and  imbedded  in  a  porous, 
chalky-looking,  basis  substance. 

And,  secondly,  for  distinction  between  the  softer  osseous  skeletons 
of  medullary  cancers,  and  the  cancellous  osseous  tumours,  we  may 
chiefly  observe  that  (a)  the  bone  in  cancers  is  more  dry  and  friable 
than  the  cancellous  bone  of  the  osseous  tumours ;  and  (6)  the  bone  in 
cancellous  growths  has  no  medulla,  the  interspaces  between  its  laminaa 
being  filled  with  cancerous  matter :  while  mednlla  is  a  constant  con- 
stituent, I  believe,  of  all  the  cancellous  osseous  tumours. 

Such  are  the  chief  differences  generally  to  be  observed  between  the 
bone  of  innocent  and  that  of  malignant  tumours  ;  differences  which  it  is 
well  to  establish,  since  the  fact  is  sufficiently  confusing,  that  any  nor- 
mal tissue  should  be  formed  in  subordination  to  the  growth  of  cancers. 
The  subject  will  be  again  adverted  to  in  the  lecture  on  Osteoid 
Cancer. 
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LECTURE  XXVII. 


PART  II 

MYELOID  TUMOURS. 

The  Tumours  for  which  I  venture  to  propose  the  name  of  Myeloid 
(/lueXtDoi'it;,  marrow-like)  were  first  distinguished  as  a  separate  kind  by 
M.  Lebert.1  Before  his  discovery  of  their  minute  structure,  they  were 
confounded  with  fibrous  tumours,  or  included  among  the  examples 
of  sarcoma,2  and  especially  of  osteosarcoma.    M.  Lebert  gave  them  the 

1  Physiologic  Pathologique,\\.  p.  120;  and  Abhandlungen,  p.  123,  Archives  Generates 
de  Medecine,  Jan.  1853. 

2  The  term  Sarcoma  has  recently  been  revived  by  Virchow,  and  other  pathologists 
in  Germany,  and  employed  to  designate  a  group  of  tumours,  '  the  tissues  forming 
which  belong  to  the  series  of  connective  substances,  but  which  are  distinguished  from 
the  tumours  formed  of  the  connective  tissues  by  the  preponderating  development  of 
the  cell-elements.'  The  tissue  of  granulations  formed  during  the  inflammatory  irritation 
of  the  connective  tissue  is  regarded  as  the  normal  prototype  of  these  tumours. 

The  following  varieties  of  sarcoma  have  been  described : — 

a.  Tumours  with  spindle-shaped  cells,  the  fibro-plastic  cells  of  Lebert  (Spindel- 
zellen-sarcoma,  Eecurrent  fibroid  tumours,  Fibro-plastic  tumours). 

b.  Tumours  with  colossal,  many-nucleated,  or  myeloid  cells  (Riesen-zellen-sarcoma, 
Myeloid  tumours). 

c.  Tumours  with  small  round  cells  like  the  lymph  or  white  blood-corpuscles,  or 
pus,  or  granulation-cells  (Rund-zellen-sarcoma,  Granulations- sarcoma,  Glio- or  Lympho- 
sarcoma). 

d.  Tumours  with  stellate  cells,  and  a  gelatinous,  shiny,  intercellular  substance,  not 
unlike  the  material  found  in  a  myxoma  (Myxo-sareoma). 

e.  Tumours  with  round  or  variously-shaped  cells,  most  of  which  are  of  large  size, 
and  are  usually  imbedded  in  a  fibrous  matrix.  In  structure  no  well-defined  character 
distinguishes  these  tumours  from  Carcinoma. 

/.  Tumours  in  which  the  cells  contain  a  considerable  proportion  of  pigment,  which 
is  most  frequently  found  in  the  cells  described  in  the  last  group,  in  the  tumours  with 
round  and  with  fusiform  cells  (Pigment-sarcoma,  Melanoma). 

In  all  these  forms  an  intercellular  substance  occurs,  which  may  be  either  homo- 
geneous or  fibrous,  or  which  may  present  a  delicate,  net-like  or  trabecular  structure, 
such  as  is  found  in  a  lymphatic  gland. 

But  the  tumours  classed  under  the  name  of  sarcoma  vary  also  greatly  in  their 
general  characters,  and  in  the  localities  in  which  they  grow  :  pendulous  growths  from 
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name  of  '  fibro -plastic,'  having  regard  to  their  containing  corpuscles 
like  the  elongated  cells,  or  fibro-cells,  which  he  has  called  by  the  same 
name,  and  to  which  I  have  so  often  referred  as  occurring  in  the  rudi- 
niental  fibro-cellular  and  fibrous  tumours,  and  in  developing  lymph 
and  granulations ;  and  he  includes  in  his  account  some  tumours 
which  are  composed  entirely  of  these  elongated  fibro-plastic  corpuscles, 
and  which  ought  rather  to  be  regarded  as  a  rudimental  fibro-cellular, 
or  fibrous,  or  recurring  fibroid  tumour. 

But  the  more  characteristic  constituents  of  these  tumours,  and  those 
which  more  certainly  indicate  their  structural  homology  (i.e.  their 
likeness  to  natural  parts)  are  peculiar  many-nucleated  corpuscles,  which 
have  been  recognised  by  Kolliker1  and  Robin2  as  constituents  of  the 
marrow  and  diploe  of  bones,  especially  in  the  foetus  and  in  early  life. 
It  seems  best,  therefore,  to  name  the  tumours  after  this  their  nearest 
affinity,  and  I  would  restrict  the  term  Myeloid  to  those  tumours  in 
which  these  many  nucleated  corpuscles  are  a  constant  and  essential 
constituent.  On  similar  grounds,  they  must  be  regarded  as  having  a 
nearer  relation  to  the  cartilaginous  than  to  the  fibrous  tumours  ;  for 
both  the  many-nucleated  medulla-like  corpuscles  and  the  elongated 
cells,  are  (like  those  of  cartilaginous  tumours)  identical  with  normal 
rudimental  bone-textures.  Moreover,  as  I  have  already  said  (p.  525), 
portions  of  myeloid  structures  are  sometimes  mixed  with  those  of  car- 
tilaginous tumours,  and  they  are  sometimes  developed  into  naturally 
constructed  cancellous  and  medullary  bone.  The  structures  of  this 
group  of  tumours  are,  indeed,  essentially  similar  to  those  found  in 
granulations  which  grow  from,  and  may  be  transformed  into,  bone  and 

the  gum  •  soft  fleshy  warts  on  the  skin ;  myeloid  tumours  of  the  bones ;  tumours  in 
muscles  and  fascise ;  tumours  in  the  female  breast ;  clusters  of  enlarged  lymphatic 
glands,  have  all  been  grouped  under  this  head. 

After  a  careful  consideration  of  the  matter,  we  are  inclined  to  think  that  the  group 
is  too  vague  and  is  made  to  embrace  tumours  which  are  too  diverse  both  in  consistence, 
colour  vascularity,  structure,  mode  of  growth,  seat,  course,  and  effects  on  the  patient 
to  be  included  under  one  common  term.  We  are  not  prepared,  therefore,  to  employ 
the  term  Sarcoma  in  the  classification  of  tumours,  for  we  believe  that  the  morbid 
growths  which  have  been  ranked  under  that  name,  may  be  more  satisfactorily 
and  precisely  arranged  under  one  or  other   of  the   heads   employed  in  these 

^Sr  further  information  on  sarcoma,  consult  Virdiow,  Die  Krankhaftcn  Gcsclnouhtc, 
■■  T  r-tnre  XIX  Billroth,  Die  Allgemeine  CHrurgiscHe  Pathologic  und  Thcrapic, 
Berlin,  1868  ;  Liicke  in  Billroth  und  von  Pitha's  Handbuch  der  C/nrurgie,  ii.  j  part  i., 
18C9. 

1  Mikroslc.  Anatomic,  ii.  pp.  361,  378.  . 

*  Ucndus  de  la  Soeiite  dc  Biologic,  i.  p.  150,  ii.  p.  8;  and  Metres  p. 

143. 
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to  a  section  of  such  granulations  some  specimens  bear,  even  to  the  un- 
aided eye,  no  small  resemblance. 

The  myeloid  tumours  may  perhaps,  like  the  cartilaginous,  be  found 
in  other  situations  than  in  connection  with  the  bones ;  but  they  are  far 
more  frequent  in  or  upon  the  bones  than  in  any  other  tissue.  I  have 
seen  the  characteristic  myeloid  cells  in  the  mammary  gland,  and  I 
think  in  the  neck,  near  the  thyroid  gland ;  Dr.  Wardell1  records  a  case 
of  myeloid  tumour  in  the  brain  ;  Dr.  Moxon2  reports  that  a  soft  pul- 
taceous  material  found  in  a  case  observed  by  Dr.  AUbutt,  where  the 
lung  was  converted  into  a  fibrous  substance,  mingled  with  plates  of 
bone,  furnished  an  example  of  myeloid.  M.  Lebert  mentions  many 
other  parts  as  occasionally  containing  tumours  belonging  to  his  ■  fibro- 
plastic '  group,  especially  the  eyelids  and  conjunctivae,  the  subcutaneous 
tissue,  the  cerebral  membranes,  and  the  uterus. 

As  usually  occurring  in  connection  with  the  bones,  a  myeloid,  like 
a  fibrous,  tumour  may  be  either  enclosed  in  a  bone  whose  walls  are  ex- 
panded round  it,  or,  more  rarely,  it  is  closely  set  on  the  surface  of  a 
bone,  confused  with  its  periosteum.  The  sketches  on  p.  484,  of  fibrous 
tumours  within  and  upon  the  lower  jaw,  might  be  repeated  here  for 
myeloid  tumours  ;  and  the  two  kinds  are  about  equally  common  in  the 
same  positions,  both  within  and  upon  the  upper  jaw.  When  enclosed 
in  bone,  the  myeloid  tumours  usually  tend  to  the  spherical  or  ovoid 
shape,  and  are  often  well  defined,  if  not  invested  with  distinct  thin 
capsules ;  seated  on  bone,  they  are,  as  an  epulis  of  this  structure  may 
exemplify,  much  less  defined,  less  regular  in  shape,  and  often  deeply 
lobed.  They  feel  like  uniformly  compact  masses,  but  are,  in  different 
instances,  variously  consistent.  The  most  characteristic  examples  are 
firm ;  and  (if  by  the  name  we  may  imply  such  a  character  as  that  of 
the  muscular  substance  of  a  mammalian  heart)  they  may  be  called 
'  fleshy.'  Others  are  softer,  in  several  gradations  to  the  softness  of  size- 
gelatine,  or  that  of  a  section  of  granulations.  Even  the  firmer  are 
brittle,  easily  crushed  or  broken ;  they  are  not  tough,  nor  very  elastic 
like  the  fibro-cellular  or  fibrous  tumours  ;  neither  are  they  grumous 
or  pulpy;  neither  do  they  show  agranular  or  fibrous  structure  on  their 
cut  or  broken  surfaces.  They  are  usually  moderately  vascular,  and 
when  resting  on  hollows  in  bone,  and  covered  with  periosteum,  they 
commonly  pulsate.  But  this  pulsation  is  due,  not  to  their  own  vas- 
cularity, but  to  the  arteries  beneath  them  in  the  hollow  in  the  bone.  It 
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is  similar  fco  the  pulsation  of  pus  or  other  liquid  in  a  vascular  bony 
cavity. 

On  section,  the  cut  surfaces  appear  smooth,  uniform,  compact, 
shining,  succulent,  with  a  yellowish,  not  a  creamy,  fluid.  A  peculiar 
appearance  is  commonly  given  to  these  tumours  by  the  cut  surface  pre- 
senting blotches  of  dark  or  livid  crimson,  or  of  a  brownish  or  a  brighter 
blood-colour,  or  of  a  pale  pink,  or  of  all  these  tints  mingled,  on  the 
greyish- white  or  greenish  basis-colour.1  This  is  the  character  by  which 
I  think,  they  may  best  be  recognised  with  the  naked  eye,  though  there 
are  diversities  in  the  extent,  and  even  in  the  existence,  of  the  blotching. 
The  tumour  may  be  all  pale,  or  have  only  a  few  points  of  ruddy  blotch- 
ing, or  the  cut  surface  may  be  nearly  all  suffused,  or  even  the  whole 
substance  may  have  a  dull  Modena  or  crimson  tinge,  like  the  ruddy 
colour  of  a  heart,  or  that  of  the  parenchyma  of  a  spleen.2 

Many  varieties  of  aspect  may  thus  be  observed  in  Myeloid  tumours  ; 
and,  beyond  these,  they  may  be  even  so  changed  that  the  microscope 
may  be  essential  to  their  diagnosis.  Often,  they  partially  ossify  ;  well- 
formed  cancellous  bone  being  developed  in  them.  Cysts,  also,  varying 
considerably  both  in  number  and  size,  and  filled  with  bloody  or  serous 
fluids,  may  be  formed  in  them,  occupying  much  of  their  volume,  or  even 
almost  excluding  the  solid  texture.3  In  the  last  case,  the  recognition  of 
the  disease  is  very  difficult.  I  amputated  the  leg  of  a  woman  twenty-four 
years  old  for  what  I  supposed  to  be  a  cancerous  tumour  growing  within 
the  head  of  the  tibia.  She  had  had  pain  in  this  part  for  eighteen  months, 
and  increasing  swelling  for  ten  months  ;  and  it  was  plain  that  the  bone 
was  expanded  and  wasted  around  some  soft  growth  within  it.  On  section, 
after  removal,  the  head  of  the  tibia,  including  its  articular  surface,  ap- 
peared expanded  into  a  round  cyst  or  sac,  about  3^  inches  in  diameter, 
the  walls  of  which  were  formed  by  thin  flexible  bone  and  periosteum, 
and  by  the  articular  cartilages  above.  Within,  there  was  little  more 
than  a  few  bands  or  columns  of  bone,  among  a  disorderly  collection  of 
cysts  filled  with  blood,  or  blood-coloured  serous  fluids.  The  walls  of 
most  of  the  cysts  were  thin  and  peUucid  ;  those  of  some  Avere  thicker, 

1  Lebert  says  the  greenish-yellow  colour  that  they  may  show  depends  on  a  peculiar 
sort  of  fat,  which  he  calls  Xanthose  (Abhandl.  127). 

*  I  believe  that  many  of  what  have  been  named  spleen-like  tumours  of  (he  jaws 
have  been  of  this  kind.  The  colour  they  present  is  not  due  only  to  blood  in  them  ; 
more  of  it  is  appropriate  to  their  texture,  as  that  of  the  spleen  is,  or  that  of  granu- 
lations ;  and  it  may  be  quickly  and  completely  bleached  with  alcohol, 

»  Many  cases  described  as  cystic  tumours  in  bone  were  myeloid  tumours  thus 
nearly  replaced  by  cysts.  Specimens  illustrating  this  are  in  the  Museum  ot  St. 
Bartholoniow's. 
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soft,  and  brownish-yellow,  like  the  substance  of  some  medullary  cancers, 
a  likeness  to  which  was  yet  more  marked  in  a  small  solid  portion  of 
tumour,  which,  though  very  firm,  and  looking  fibrous,  was  pure  white 
and  brain-like. 

None  who  examined  this  disease  with  the  naked  eye  alone  felt  any 
doubt  that  it  was  an  example  of  medullary  cancer,  with  cysts  abundantly 
formed  in  it.  But,  on  minuter  investigation,  none  but  the  elements 
which  I  shall  presently  describe  as  characteristic  of  the  myeloid  tumours 
could  be  found  in  it :  these,  copiously  imbedded  in  a  dimly-granular 
substance,  appeared  to  form  the  substance  of  the  cyst-walls,  and  of 
whatever  solid  material  existed  between  them.  The  white  brain-like 
mass  was,  apparently,  composed  of  similar  elements  in  an  advanced 
fatty  degeneration ;  neither  in  it,  nor  in  any  other  part,  could  I  find  a 
semblance  of  cancer-cells.  The  patient  was  alive  many  years  after  the 
amputation. 

I  have  not  seen  another  specimen  deviating  so  far  from  the  usual 
characters  of  myeloid  tumours  as  this  did  ;  but  I  think  that,  as  in  this, 
so  in  any  other  variation  of  general  aspect,  the  microscopic  structures 
would  suffice  for  diagnosis  ;  for  there  is  no  other  morbid  growth,  so  far 
as  I  know,  in  which  they  are  imitated.  They  consist  essentiaUy  of  cells 
and  other  corpuscles,  of  which  the  following  are  the  chief  forms  — 

1.  Oval,  lanceolate,  or  angular  cells,  or  elongated  and  attenuated, 
hke  fibre-cells,  or  caudate  or  spindle-shaped  cells  (Note,  p.  541)  hav 
ing  dimly  dotted  contents,  with  single  nuclei  and  nucleoli  (Fig  83  a) 


Fig.  83. 


2.  Free  nuclei,  such  asinay  have  escaped  from  the  cells;  and,  amon* 
these,  some  that  appear  enlarged  and  elliptical,  or  variously  angular,  or 

Fig.  83.    Microscopic  structures  of  myeloid  him™™     a  t?i  ■     t  i  „ 
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are  elongated  towards  the  same  shapes  as  the  lanceolate  and  caudate 
cells,  and  seem  as  if  they  were  assuming  the  characters  of  cells. 

'S.  The  most  peculiar  and  characteristic  form ; — large,  round,  oval 
or  flask-shaped,  or  irregular  cells  a,nd  cell-like  masses,  or  thin  disks,  of 
clear  or  dimly-granular  substance,  measuring  from  -^-g-  to  -nnnr  of  an  inch 
in  diameter,  and  containing  from  two  to  ten  or  more  oval,  clear,  and 
nucleolated  nuclei  (Pig.  83  B  ;  see  also  Fig.  85).  By  various  patholo- 
gists in  Grermany  these  large  cells  have  recently  been  called  colossal  or 
giant  cells  Riesen-zellen,  Note,  p.  541). 

Corpuscles  such  as  these,  irregularly  and  in  diverse  proportions 
imbedded  in  a  dimly-granular  substance,  make  up  the  mass  of  a  mye- 
loid tumour.  They  may  be  mingled  with  molecular  fatty  matter ;  or 
with  many  cells  like  those  of  granulations  ;  or  the  mass  they  compose 
may  be  traversed  with  filaments,  or  with  bundles  of  connective  tissue 
and  bloodvessels ;  but  their  essential  features  (and  especially  those  of- 
the  many-nucleated  corpuscles)  are  rarely  obscured. 

Myeloid  tumours  usually  occur  singly  ;  they  are  most  frequent  in 
youth,  and  very  rare  after  middle  age  ;  they  generally  grow  slowly  and 
without  pain,  and  generally  commence  without  any  known  cause,  such 
as  injury  or  hereditary  disposition.  They  rarely,  except  in  portions, 
become  osseous  ;  they  have  no  proneness  to  ulcerate  or  protrude  ;  they 
seem  to  bear  even  considerable  injury  without  becoming  exuberant ; 
they  may  (but  I  suppose  they  very  rarely)  shrink,  or  cease  to  grow ; 
they  are  not  apt  to  recur  after  complete  removal,  although  their  recur- 
rence has  been  in  more  than  one  case  observed ; 1  nor  have  they,  in 
general,  any  features  of  malignant  disease,  although  myeloid  structures 
have  occasionally  been  found  mingled  with  the  ordinary  structures  of 
medullary  cancer.2 

I  may  illustrate  these  general  statements  by  abstracts  of  some  of  the 
cases  I  have  recorded,  selecting  for  the  purpose  those  which  were,  on 
any  ground,  the  more  remarkable.2 

i  See  the  cases  related  in  the  note,  p.  553. 

deposits  of  soft  cancer  were  found  in  the  right  lung.  Museum  of  St. 

3  The  specimens  obtained  from  all  the  following  cases  arc  in  the  Museum 
Bartholomew's.    (Series  i.  Nos.  27.%  275.) 
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A  lad,  eighteen  years  old,  was  tinder  Mr.  Stanley's  care,  fifteen 
years  ago.  with  a  tumour  occupying  the  interior  of  the  symphysis,  and 
immediately  adjacent  parts,  of  his  lower  jaw  bone.    It  had  been  ob- 
served gradually  increasing  for  eight  months  without  pain,  and  in  its 
growth  had  disparted  the  walls  of  the  jaw,  hollowing  out  a  cavity  for 
itself,  and  projecting  into  the  mouth  through  one  of  the  alveoli.  Mr. 
Stanley  removed  the  portion  of  the  jaw,  from  the  first  left  true  molar 
to  the  first  right  premolar  tooth.    The  tumour  presented  the  greenish 
and  greyish  basis,  blotched  with  crimson  and  various  brownish  tints, 
and  the  characters  of  firmness,  succulency,  and  microscopic  texture, 
which  I  have  described  as  most  distinctive  of  the  myeloid  tumours.  It 
was  the  specimen  from  which  some  of  the  microscopic  sketches  were 
made,  and  might  be  considered  typical.    This  patient  was  in  good 
health,  with  no  appearance  of  return  of  the  disease,  twenty  years  after 
the  operation. 

SirW.  Lawrence  had  under  his  care  a  woman,  twenty-one  years 
old,  with  a  tumour  in  the  alveolar  part  of  the  front  of  the  upper  jaw. 
This  was  of  about  twelve  month's  duration,  and  had  sometimes  been 
very  painful.    It  was  seated  in  the  cancellous  tissue  between  the  walls 
of  the  alveolar  and  adjacent  portion  of  the  upper  jaw,  projecting  slightly 
into  both  the  mouth  and  the  cavity  of  the  nose,  and  raising  their  mucous 
membranes  after  passing  through  the  Wasted  bone.     After  cutting 
away  the  front  wall  of  the  jaw,  the  tumour  was  cleared  out  from  all  the 
cavaty  in  which  it  lay  imbedded.    It  was  in  all  microscopic  characters 
Lie  that  last  mentioned,  and  resembled  it  in  general  features,  except  in 
that  lt  had  in  every  part  the  dark  ruddy  colour  of  a  strong  heart. 
I  here  was  no  reappearance  of  the  disease  for  two  years  after  the  perfor-' 
mance  of  the  operation,  such  as  would  have  occurred  in  the  case  of  a 
malignant  tumour,  if  an  attempt  had  boon  made  to  remove  it  without 
the  bone  m  which  it  was  growing.   The  patient  was  then  lost  sight  of, 
so  that  no  further  history  can  be  given. 

in  M  Tl^ 'T^'T0  rearS  °H.  ™  ™der  SirW.  Lawrence's  eare, 
m  March  18S],  from  the  alveolar  part  of  whose  right  J,  b 

wh.eh  were  regarded  as  espies  0,  epulis,  had  be!  fir  til 
August  I860,  the  growth  was  foend  to  extend  through  the  sookel  of 

'  I  have  had  several  opportunities  of  observing  that  ree'i,,™^    ,  •       •  ; 
-1.™  myeloid  tumours  are  cleanly  excavated  J,  "  ''°"S  n°  happen 

nation  is  in  m'osl  cases  a  ft,  bZr  ooeS 1     T*  "  ^ 
bone  or  ita  affected  portion,  P      K"  thaD       v"mo™l  of  the 
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the  first  molar  tooth  into  the  antrum,  or  into  a  cavity  in  the  jaw.  It 
was  wholly  removed  (as  it  was  thought),  and  the  wounds  healed  soundly ; 
but  nine  weeks  afterwards  a  fresh  growth  appeared,  that  seemed  to 
involve  or  arise  from  nearly  the  whole  front  surface  of  the  right 
upper  jaw-bone  :  it  was  firm,  tense,  and  elastic,  but  not  painful,  pro- 
jecting far  on  the  face,  as  well  as  into  the  nostril,  and  into  the  cavity  of 
the  mouth  at  both  the  gum  and  the  hard  palate.    This  swelling,  under 
various  treatment,  rapidly  increased  :  and  in  December  1850,  a  similar 
swelling  appeared  at  the  left  canine  fossa,  and  grew  at  the  same  rate 
with  that  of  earlier  origin.    Of  course  the  co-existence  of  two  such 
swellings  led  to  the  fear,  and  in  some  minds  to  the  conviction,  that  the 
disease  was  cancerous  ;  and  the  more,  because,  at  nearly  the  same  time 
with  the  second  of  these,  two  soft  tumours  had  appeared  on  the  parietal 
bones.    Still,  the  patient's  general  health  was  but  little  impaired ;  and 
when  the  mucous  membrane  of  the  hard  palate  ulcerated  over  the  most 
prominent  parts  of  the  tumours,  neither  of  them  protruded,  or  bled,  or 
grew  more  rapidly. 

In  April  1851,  the  growth  of  the  tumours  appeared  to  be  very  much 
retarded,  and  for  the  next  month  was  hardly  perceptible ;  and  the 
patient  being  very  urgent  that  something  should  be  done  to  diminish 
the  horrible  deformity  of  her  face,  Sir  W.  Lawrence,  in  May,  cut  away 
the  greater  part  of  the  front  and  of  the  palatine  and  lower  nasal  parts 
of  the  right  upper  jaw,  and  removed  from  the  antrum  all  that  appeared 
morbid,  including,  doubtless,  nearly  every  portion  of  the  tumour. 

The  excised  portion  of  the  jaw-bone  was  involved  and  imbedded 
in  a  large,  irregularly  spherical  tumour,  composed  of  a  close  textured, 
shining,  soft,  and  brittle  substance,  of  dark  greyish  hue,  suffused  and 
blotched  with  various  shades  of  pink  and  deep  crimson.    It  was  not 
lobed,  but  included  portions  of  cancellous  bone,  apparently  new-formed, 
and  was  very  closely  adherent  to  all  the  surrounding  parts.    To  the 
microscope  it  exhibited  all  the  characters  that  I  have  described  above  ; 
and  the  many-nucleated  corpuscles  were  remarkably  well  defined  and 
full     They  composed  nine-tenths  of  the  mass,  and  were  arranged  like 
clustered  cells.    The  patient  perfectly  recovered  from  the  effects  of  the 
operation;  and,  to  every  one's  surprise,  the  tumour  on  the  left  upper 
jaw,  which  had  been  in  all  respects  like  that  removed  from  the  right 
side,  gradually  disappeared.    It  underwent  no  apparent  change  of 
texture,  but  simply  subsided.    The  swellings  on  the  parietal  bones,  also 
the  nature  of  which  was  not  ascertained,  cleared  away  ;  and  when  the 


MYELOID  TUMOURS. 


549 


patient  was  last  seen,  in  1868,  she  appeared  completely  well,  and  no 
swelling  could  be  observed. 

No  case  could  better  show  than  this  did  the  conformity  of  the 
myeloid  tumours  with  the  general  characters  of  innocent  growths ;  on 
the  other  hand,  the  following  might  well  have  been  regarded  as  a 
malignant  disease,  if  its  structure  and  limitation  to  a  single  part  had 
not  been  considered. 

A  farmer's  boy,  fifteen  years  old,  was  under  Mr.  Stanley's  care,  in 
the  winter  of  1851,  with  a  large  tumour  covering  the  upper  part  of 
his  head,  rising  to  a  height  of  from  one  to  two  inches  above  the  skull, 
extending  nearly  from  ear  to  ear,  and  from  the  occipital  spine  to  the 
coronal  suture.    This  had  been  in  progress  of  constant  growth  for 
three  years,  and  was  believed  to  have  originated  in  the  effects  of  re- 
peated blows  on  the  head.    The  head  now  measured  21  inches  in  cir- 
cumference, and  1 6±-  inches  over  its  transverse  arch.    Just  before  his 
admission  he  had  become  blind  in  one  eye,  and  nearly  so  in  the  other ; 
his  gait  was  unsteady;  he  had  severe  pains  in  and  about  the  forehead, 
bnt  his  intellect  was  not  affected,  and  he  appeared  in  good  general 
health.    The  scalp  over  the  tumour  was  exceedingly  tense,  and,  at  the 
most  prominent  part,  rather  deeply  ulcerated.    The  temporal  and  oc- 
cipital arteries  were  very  large  and  tortuous  :  the  corresponding  veins 
felt  like  large  sinuses. 

In  the  last  two  months  of  his  life,  while  in  the  hospital,  his  blindness 
became  complete ;  he  lost  nearly  all  power  of  hearing,  and  suffered 
severe  paroxysms  of  headache.  A  large  portion  of  the  scalp  and  of  the 
subjacent  tumour  sloughed,  leaving  a  great  suppurating  cavity  in  the 
still  growing  tumour.  At  length,  two  days  before  death,  convulsions 
ensued,  which  were  followed  by  coma ;  and  in  this  he  died. 

The  tumour  covered  all  the  surface  of  the  skull  in  the  extent  above 
mentioned,  rising  gradually  from  its  circumference  to  a  height  of  two 
inches  at  and  about  its  central  parts.  A  similar  growth  of  somewhat 
less  dimensions  existed  within  the  corresponding  parts  of  the  interior 
of  the  skull,  including  the  dura  mater  and  longitudinal  sinus,  and 
deeply  impressed  the  cerebrum.  And,  again,  material  similar  to  that 
forming  these  growths  was  infiltrated  in  and  expanded  the  included  parts 
of  the  bones  of  the  vault  of  the  skull.  From  both  surfaces  of  these 
bones  osseous  spicula  and  thin  lamella,  extended  into  the  bases  of  other 
corresponding  parts  of  the  tumour.  The  adjacent  sketch  (Fig  84)  ' 
from  the  preparation  in  the  Museum  of  St.  Bartholomew's  (Series  i 
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293),  shows  the  relations  of  this  singular  growth  to  the  skull  and  brain, 
as  seen  in  a  transverse  section. 

The  extra-cranial  portion  of  the  tumour  had  a  nearly  uniform  dense 
and  elastic  texture,  of  dull  yellow  colour  mingled  with  white.  Its  cut 
surface  appeared  smooth,  without  distinct  fibrous  or  other  structure, 
and  to  the  unaided  eye  looked  like  the  firmest  medullary  cancer,  involv- 
ing the  pericranium,  and  partially  exposed  by  ulceration  of  the  scalp. 
The  intra-cranial  portion  was  soft,  easily  crushed  and  broken  into  pulp, 


Fig.  84. 

purple,  streaked  with  pale  grey  and  pink  tints.  It  looked  obscurely 
fibrous,  and  was  intersected  by  shining  bands  derived  from  the  dura 
mater  and  falx  involved  in  it.  To  the  naked  eye  it  was  like  a  softer 
medullary  tumour,  and  was  closely  connected  with  the  impressed  sur- 
face of  the  brain,  in  the  substance  of  which,  just  beneath  it,  was  a  large 
abscess. 

Different,  however,  as  the  two  parts  of  the  tumour  appeared,  there 
was  no  corresponding  difference  in  their  microscopic  elements ;  these 
were  essentially  the  same  in  both  parts ;  and  though  the  tumour  was 
so  like  cancer  in  its  general  aspect,  yet  its  minute  structures  were  not 
cancerous.  They  were  chiefly  as  follows :— (1.)  Regular,  oval,  and 
well-defined  cells,  about  ^  of  an  inch  in  diameter,  containing  dimly, 
granular  or  dotted  substance,  in  which  many  oval  nucleolated  nuclei 
were  imbedded  (Fig.  85,  a).  They  corresponded  exactly  with  the  cor- 
puscles characteristic  of  the  myeloid  tumours ;  but  they  had  more  dis- 
tinct cell-walls  than  I  have  seen  in  any  other  case,  and  some  had  even 
double  contours,  as  if  with  very  thick  cell-walls.  (2.)  Irregular  masses 
or  fragments,  of  various  sizes  and  shapes,  having  the  same  apparent 
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substance  as  the  contents  of  the  cells,  and  containing  similar  numerous 
imbedded  nuclei,  but  no  defined  cell-walls  (Fig.  85,  b).  In  these  also, 
the  identity  with  the  constituents  of  myeloid  tumours  was  evident.  (3.) 
More  abundant  than  either  of  these  forms  were  bodies  like  the  many- 
nucleated  cells,  but  having  on  their  walls,  as  it  were  wrapped  over  them 
one  or  more  elongated  caudate  nucleated  cells  (c).  They  seemed  to  be 
formed  like  the  peculiar  corpuscles  in  epithelial  cancers,  in  which  one 
finds  cells  or  clusters  of  nuclei  invested  with  layers  of  epithelial  scales 
concentrically  wrapped  round  them.  Their  borders  presented  two  or 
three  concentric  lines,  as  if  laminated ;  between  these  were  one  or  more 


nuclei ;  and  often  the  innermost  of  the  lines  was  bayed  inwards  towards 
the  cell-cavity,  leaving  a  space  in  which  a  nucleus  was  lodged.  Some- 
times, from  the  circumference  of  such  bodies,  one  could  find  curved, 
nucleated,  elongated,  spindle-shaped  cells  dislodged  (d).  In  most  in- 
stances these  laminated  cells  were  filled  with  the  dimly-granular  pro- 
toplasm and  the  many  nuclei ;  but  in  some  there  were  clear  spaces,  that 
seemed  to  contain  only  pellucid  liquid.  The  elongated  cells  that  could 
be  sometimes  detached  from  these  laminated  cells  agreed,  in  general 

characters  with  the  remaining  principal  constituent  of  the  growth ;  

namely  (4.)  narrow,  long,  caudate  and  fusiform  cells  with  out-swelling 
nuclei,  like  those  of  developing  granulations,  and  such  as  I  have  des- 
cribed as  constant  elements  of  the  myeloid  tumours. 

All  the  minute  structures  just  described  were  found  closely  com- 
pacted, and  making  up  with  free  nuclei  and  granular  matter  the  mass 
of  both  portions  of  the  tumour;  and  the  only  apparent  difference  was, 
that  in  the  intra-cranial  portion  they  appeared  more  generally  to  con- 
tain granules,  and  to  be  mixed  with  granule-cells  and  granule-masses, 
as  if  this  part  of  the  tumour  were  more  degenerate  than  the  other. 

I  fear  that  even  so  abbreviated  a  record  of  this  case  as  I  have 

Fig.  85.    Microscopic  dements  of  the  myeloid  tumour  of  the  skull  deserilwl 
the  text.    Magnified  350  times.  n 
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ventured  to  print  may  seem  very  tedious ;  but  it  is  not  for  its  own 
rarity  alone  that  the  case  is  important.  It  would  be  difficult  to  find  a 
tumour  more  imitative  of  cancer  than  this  was  in  its  mode  of  growth, 
its  infiltration  of  various  tissues,  its  involving  of  important  parts,  its 
apparent  dissimilarity  from  any  natural  structures.  And  yet  it 
certainly  was  not  cancer  ;  the  microscopic  elements  were  like  those  of 
natural  parts ;  not  a  lymphatic  or  any  other  organ  was  affected  by 
similar  disease,  and  death  seemed  to  be  due  solely  to  the  local  effects 
of  the  growth. 

But  while  these,  and  many  other  cases,  may  be  enough  to  prove 
that  the  myeloid  tumours  are  generally  of  innocent  nature,  yet  I 
suspect  cases  may  be  found  in  which,  with  the  same  apparent  structures, 
a  malignant  course  is  run.  Of  such  suspicious  cases  the  two  following 
are  examples  : — 

A  woman,  fifty  years  old,  was  under  Mr.  Stanley's  care,  in  1847, 
with  an  irregular,  roundish,  heavy  tumour,  between  two  and  three 
inches  in  diameter,  in  her  left  breast.  It  projected  in  the  breast,  and 
the  skin  over  it  was  red  and  tense,  and  at  one  part  seemed  to  point,  as 
if  with  suppuration.  Some  axillary  glands  were  enlarged  but  not 
hardened. 

This  tumour,  had  existed  about  nine  months,  had  been  the  seat  of 
occasional  pain,  and  was  increasing.  It  was  considered  to  be  a  bard 
cancer  ;  but  on  the  removal  of  the  breast,  was  found  to  be  a  distinct 
growth,  completely  separable  from  the  mammary  gland,  which  was 
pressed  aside  by  it.  Its  character  was  obscured  by  suppuration  in 
many  points  of  its  substance  :  yet  after  a  careful  examination  of  it  in 
the  recent  state,  and  a  repeated  examination  of  the  notes  and  sketches 
that  I  made  of  its  structures,  I  can  only  conclude  that  it  was  a  myeloid 
tumour  suppurated,  or,  possibly,  mingled  with  cancer. 

Eighteen  months  after  the  removal  of  her  breast,  this  patient 
returned  to  the  hospital,  with  a  large  ulcerated  tumour  in  the  lower 
part  of  her  left  axilla,  which  had  begun  to  form  as  a  distinct  tumour 
six  months  after  the  operation.  This  was  like  a  large  flat  ulcerated 
cancer ;  it  often  bled  freely.  Her  general  health  was  deeply 
affected  by  it,  and  she  died  in  two  or  three  months  after  her  readmis- 
sion. 

The  malignant  character  manifested  in  this  case  was  yet  more 
decidedly  marked  in  another.  A  man,  fifty-three  years  old,  of  healthy 
appearance,  was  under  Sir  W.  Lawrence's  care  with  an  oval  tumour, 
extending,  under  the  mastoid  muscle,  from  the  angle  of  the  jaw  to  the 
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clavicle.  Bloody  serum  oozed  from  it  through  three  small  apertures 
in  the  integuments.  The  anterior  part  of  the  tumour  felt  as  if  con- 
taining fluid ;  the  posterior  part  felt  solid,  firm,  and  elastic.  He  had 
observed  this  tumour  for  ten  months,  having  found  one  morning,  when 
he  awoke,  a  lump  nearly  as  large  as  an  egg,  which  regularly  increased. 
In  two  months  it  had  become  very  large ;  it  was  punctured,  and  about 
one-third  of  a  pint  of  reddish  serum  was  discharged  from  it.  In  the 
succeeding  eight  months  it  was  tapped  thirty-four  times  more,  about 
the  same  quantity  of  similar  fluid  being  each  time  evacuated.  It  was 
also  six  times  injected  with  tincture  of  iodine,  twice  traversed  with 
setons,  and  in  various  other  ways  severely  treated.  The  only  general 
result  was,  that  it  increased,  and  seemed  to  become,  in  proportion, 
more  solid.  When  admitted,  all  parts  over  the  tumour  were  extremely 
tense  and  painful,  and  cerebral  disturbance  appeared  to  be  produced  by 
its  pressure  on  the  great  bloodvessels  of  the  neck.  It  was  freely  cut 
into,  and  the  surface  which  was  exposed  presented  well-marked  cha- 
racters of  the  myeloid  tumours  such  as  I  have  described.  Some  small 
portions  that  were  removed  enabled  me  to  confirm  this  with  the 
microscope.  The  elongated,  and  the  many-nucleated  cells,  were,  to  all 
appearance,  decisive.  The  incision  of  the  tumour  produced  temporary 
relief ;  but  the  tumour  continued  to  grow,  and  death  occurred  nearly 
twelve  months  from  its  commencement.  In  examination  after  death, 
the  solid  portion  of  the  tumour,  formed  five-sixths  of  its  bulk,  the  rest 
consisting  of  a  suppurating  cavity.  The  microscopic  characters  of  the 
solid  part  were  exactly  like  those  of  the  portions  removed  during  life, 
though  the  substance  appeared  firmer  and  whiter  than  before,  and 
yielded,  when  scraped,  a  creamy  fluid.  Four  small  masses  of  similar 
substance  were  found  in  the  lungs  ;  and  a  similar  material  was  diffused 
in  one  cervical  gland.1 

1  In  the  Trans.  Path.  Soc.  ix.  p.  367,  a  case  is  communicated  by  Mr.  Henry,  in 
which  a  myeloid  tumour,  the  size  of  an  orange,  was  removed  by  amputation  through 
the  shouldor-joint.  Some  six  weeks  afterwards  a  rapidly-growing  recurrent  tumour 
appeared.  The  patient  died  three  months  after  the  operation.  The  recurrent  tumour 
contained  the  characteristic  myeloid  bodies.  Secondary  myeloid  deposits  were  found 
in  both  lungs.  Seo  also  a  case  by  Dr.  Wilks,  in  x.  p.  244,  which  is  again  referred  to 
in  a  note  on  p.  577.  In  tho  Lancet  for  November  11,  1865,  a  caso  is  recordedin  which 
a  myoloid  tumour  recurred  six  times. 

A  collection  of  cases  of  myeloid  tumours,  several  of  which  occurred  in  tho  practice 
of  Sir  B.  Brodie,  by  Mr.  II.  Gray,  may  bo  found  in  Med.-C/iir.  Trans,  xxxix.  1856; 
and  in  tho  Trans.  Path.  Soc.  vii.  ct  seq.  cases  are  related  by  Dr.  Bristowe,  Mr.  C. 
Uawkins,  and  Mr.  B.  Child*,  and  others. 
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Now,  in  both  these  cases,  and  especially  in  the  last,1  the  whole 
history  of  which  seems  full  of  anomalies,  there  were  certainly  such 
features  of  dissimilarity  from  the  usual  general  characters  of  the 
myeloid  tumours,  that,  although  the  microscopic  characters  appeared 
identical,  yet  they  are  not  enough  to  prove  even  the  occasional 
malignancy  of  the  disease ;  they  are  enough  to  make  us  cautious  ; 
enough  to  induce  us  to  study  this  disease  very  carefully,  as  one  of 
those  that  may,  in  different  conditions,  or  in  different  persons,  pursue 
very  different  courses  ;  appearing  in  some  as  an  innocent,  in  others  as 
a  malignant  disease.  The  use  of  such  terms  as  'semi-malignant,' 
'locally  malignant,'  'less  malignant  than  cancer,'  and  the  like,  in 
relation  to  growths  of  this  kind,  involves  subjects  of  singular  interest 
in  pathology  as  well  as  in  practical  surgery.  But  I  will  not  now  dwell 
on  them.  The  whole  subject  may  be  more  appropriately  discussed  in 
the  lectures  on  malignant  tumours. 

1  Which  last,  I  am  disposed  to  believe,  may  be  regarded  as  an  anomalous  thyroid 
glandular  tumour  with  cysts.  Many  nucleated  bodies,  like  those  of  the  myeloid 
tumours,  are  constituents  of  the  thyroid  gland, 
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LECTURE  XXVIII. 
PAET  I. 

GLANDULAR  TUMOURS. 

The  name  Glandular  tumour,  Adenoid  tumour,  or  Adenoma,  may  be 
applied  to  those  tumours  which,  in  their  structure,  imitate  the 
glands,  whether  the  secreting  glands,  the  lympha.tic  glands,  or  those 
organs  which,  because  they  have  no  open  ducts,  we  name  the  ductless 
glands.' 

The  most  frequent  example  of  these  glandular  tumours  is  the  kind 
which  imitates,  and  occurs  in  or  near,  the  mammary  gland.  Other 
tumours  of  the  same  general  kind  are  more  rarely  found  in  the  lips, 
and  in  or  near  the  prostate  and  the  thyroid  glands.  New  formations 
of  gland  structure  may  also  take  place  in  connection  with  the  sebaceous 
and  sweat  glands,  so  as  to  cause  tumours  in  the  skin.  In  some  of  the 
forms  of  mucous  polypi  of  the  antrum,  nose,  larynx,  uterus,  or  rectum, 
as  has  already  been  stated  on  pp.  453,  454,  mucous  glands  are  produced, 
and,  in  the  proliferous  cystic  tumours  of  the  ovary,  gland-structures 
are  formedin  great  abundance  (p.  422),  Enlargement  of  the  lymphatic 
glands,  apparently  from  new  growths  of  gland- substance,  may  also 
take  place.  In  this  place  I  do  not  intend  to  do  more  than  sketch  such 
gland-tumours  as  may  be  clearly  recognised  ;  namely,  the  mammary 
glandular  tumour,  the  labial,  the  prostatic,  the  thyroid,  and  the 
lymphatic  glandular  tumours. 

Some  of  the  pathology  of  these  tumours  has  been  already  sketched 
in  the  account  of  the  glandular  proliferous  cysts  (pp.  378  and  424).  To 
that  account  I  may  again  refer,  so  far  as  to  the  point  at  which  it  is 
believed  that  an  intra- cystic  growth  has  completely  filled  the  cyst  in 
which  its  growth  began  (p.  425). 

In  the  glandular  tumours  occurring  in  the  breast,  we  find  some- 
times one  circumscribed  mass,  composed  half  of  a  proliferous  cyst,  and 
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half  of  a  solid  glandular  tumour ; 1  sometimes  two  such  growths  lie 
apart,  yet  in  the  same  gland  (Fig.  55)  ;  and  often  we  Bnd  such  struc- 
tures as  we  doubt  whether  to  call  proliferous  cysts  nearly  filled,  or  mam- 
mary tumours  (Fig.  57).  If  aU  the  mammary  and  some  other  glandu- 
lar tumours  are  of  intra-cystic  origin,  it  must  be  admitted  that  many 
of  them  very  early  lose  the  cystic  form,  and  continue  to  grow  as  solid 
masses  ;  for  we  find  them  solid  even  when  they  are  very  small ;  and 
they  are  traced  growing  from  year  to  year,  yet  apparently  maintaining 
always  the  same  texture. 

I  shall  speak  now  of  the  solid  tumours  alone  ;  and,  first,  of  the 
Mammary  Glandular  Tumours — the  chronic  mammary  tumour  of  Sir 
A.  Cooper  ;  the  pancreatic  tumour  of  Mr.  Abernethy  ;  2  the  fibrous 
tumour  of  the  breast  of  M.  Cruveilhier  3  and  Mr.  Syme.4 

Sir  Astley  Cooper  may  be  said  to  have  had  a  good  insight  into  their 
nature,  when  he  called  them  '  chronic  mammary,'  and  said  they  were 
1  as  if  nature  had  formed  an  additional  portion  of  breast,  composed  of 
similar  lobes.'  5  The  analogy  of  their  structure  was  also  recognised  by 
Sir  W.  Lawrence.6  But  I  believe  nothing  more  than  this  general  like- 
ness had  been  observed,  till  these  tumours  were  examined  with  the 
microscope  by  M.  Lebert,7  who  found  in  them  the  minute  glandular 
structure  imitative  of  the  mammary  gland,  and  recognised  many  of  their 
relations  to  the  proliferous  cysts.  Mr.  Birkett,8  by  independent  and 
contemporary  observations,  made  on  the  great  collection  of  these  tumours 
in  Guy's  Hospital,  confirmed  and  extended  the  conclusions  ofM.  Lebert, 
and  has  cleared  up  much  of  the  obscurity  that  existed  previous  to  his 
inquiries.  Both  these  gentlemen  apply  such  terms  as  '  Imperfect  Hyper- 
trophy of  the  mammary  gland '  to  these  tumours :  but,  highly  as  I 
esteem  their  observations  (and  not  the  less,  I  hope,  because  they  correc- 
ted errors  of  my  own9),  I  would  rather  not  adopt  their  nomenclature, 

»  Mus.  Coll.  Surg.  177-8, 

2  Tho  mammary  tumour  described  by  Mr.  Abernethy  was  probably  a  medullary 
cancerous  disease. 

3  Anatomic  Pathol,  xxvi.  pi.  1 ;  and  Bull,  de  VAcad.  dc  Midecine,  ix.  p.  429. 
1  Principles  of  Surgery.  5  On  Diseases  of  the  Breast,  p.  64. 

0  On  Tumours;  in  Med.-Chir.  Trans,  xvii.  p.  29. 

7  Physiologic  Pathologiquc,  ii.  p.  201. 

8  On  Diseases  of  the  Breast,  p.  12-1. 

9  In  the  Catalogues  of  the  Museums  of  the  Collego  and  of  St.  Bartholomew's 
Hospital  those  tumours  are  classod  with  the  fibro-eollular.  In  most  of  the  specimens 
that  I  had  examined  the  connective  tissuowas  very  abundant,  and  1  thought  too  lightly 
of  tho  glandular  tissuo  which  I  found  mingled  with  it,  and  which  in  somo  cases  has  a 
less  proportion,  rolativo  to  tho  connective  tissue,  than  in  others. 
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since  if  we  do  not  call  these  '  tumours,'  I  hardly  know  to  what  innocent 
growths  the  term  could  be  applied.  Nearly  all  innocent  growths  are 
imperfect  hypertrophies,  in  the  same  sense  as  these  growths  are ;  nay, 
these  are,  in  many  respects,  the  very  types  of  the  diseases  to  which  the 
name  of  tumours  is  by  general  consent  ascribed,  and  which  can  be  dis- 
tinguished, even  in  verbal  definition,  from  what  are  more  commonly 
regarded  as  hypertrophies. 

The  mammary  glandular  tumours  may  be  found  in  any  part  of  the 
breast ;  over,  or  beneath,  or  within  the  gland,  or  at  its  border.  Their 
most  rare  seat  is  beneath  the  gland  ;  their  most  common  at  its  upper 
and  inner  part,  imbedded  in,  or  just  beneath,  its  surface.  They  are 
usually  loosely  connected  with  the  gland,  except  at  their  deepest  part 
where  their  capsules  are  generally  fastened  to  it ;  but  the  connection 
permits  them  to  slide  very  easily  under  the  finger,  and  to  be  peculiarly 
movable  in  all  directions. 

The  tumour  is  commonly  of  oval  shape  ;  superficially,  or  sometimes 
deeply,  lobed  or  nodular  ;  firm,  or  nearly  hard,  elastic,  and  often  feeling 
like  a  cyst  tensely  filled  with  fluid.  The  parts  around  appear  quite 
healthy.  The  mammary  gland  is  pushed  aside ;  but  it  undergoes  no 
other  change  than  that  of  atrophy,  even  when  stretched  over  a  tumour 
of  the  largest  size.  The  skin  under  distension  may  grow  slightly  livid 
but  else  is  unchanged.  The  veins,  if  the  growth  of  the  tumour  be  rapid, 
may  be  dilated  over  it,  as  over  or  near  a  cancer  of  the  breast.  The 
tumour  is  usually  invested  with  a  complete  capsule,  isolating  it  from 
the  surrounding  mammary  gland,  and  often  adhering  less  to  it  than  to 
the  gland.  This  capsule  may  appear  only  as  a  layer  of  connective  tissue, 
like  that  round  any  other  innocent  tumour ;  but  it  is  not  unfrequently 
more  perfectly  organised  in  layers,  and  smoother  on  its  inner  surface 
conditions  that  we  may  perhaps  ascribe  to  its  having  been  a  perfect 
cyst  within  which  the  glandular  growth  originated,  and  which  the 
growth  has  only  lately  filled.  In  some  cases,  the  wall  of  the  cyst  may 
atrophy,  and,  if  the  tumour  lies  next  the  surface  of  the  skin,  the  gland- 
ular growth  may  protrude  and  assume  a  fungous  character. 

On  section,  these  tumours  present  a  lobed  construction,  in  which  it 
is  sometimes  not  difficult  to  discern  the  remains,  or  the  imitation  of  the 
plan,  of  the  lobed,  or  foliated  and  involuted  intra-cystic  growths.  In 
some,  the  connective  tissue  partitions  among  the  lobes  converge  to- 
wards the  centre  of  the  mass,  as  if  they  were  the  remains  of  clustered 
cyst- walls  ;  or,  there  may  remain  a  cavity  in  the  centre  of  the  tumour 
as  if  clustered  cysts  and  growths  had  not  quite  filled  up  the  space.  In 
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some,  however,  no  such  plan  is  discernible ;  the  whole  mass  is  dis- 
orderly lobed,  and  its  lobes  have  the  shapes  derived  from  accidental 
mntnal  pressure,  and  are  bounded  by  loose  partitions  of  connective 
tissue. 

In  structure,  as  in  construction,  these  tumours  may  present  several 
variations  ;  but  they  may  be  artificially  arranged  in  three  or  four  chief 
groups. 

Some  are  really  very  like  the  normal  mammary  gland  in  an  inactive 
state.  These  have  a  pure  opaque-white,  and  soft,  but  tough  and  elastic 
tissue  ;  they  are  lobed,  and  minutely  lobulated,  with  undulating  white 
fibres.  Such  an  one  is  well  shown  in  a  specimen  from  Sir  Astley 
Cooper's  collection,1  in  which,  moreover,  his  injection  of  the  blood- 
vessels shows  a  moderate  vascularity,  about  equal  to  that  of  the  sur- 
rounding normal-gland  substance. 

We  might  take  such  as  this  as  the  examples  of  the  medium  form 
of  this  kind  of  tumour;  and  the  other  chief  or  extreme  forms  are 
represented  by  those  which  deviate  from  this  in  two  directions.  In 
one  direction  we  find  much  softer  tumours;2  these,  though  closely 
textured,  are  soft,  brittle,  or  easily  crushed  ;  their  cut  surfaces  shine, 
or  look  vitreous  or  half  translucent ;  they  are  Uniformly  greyish-white, 
or  have  a  slight  yellowish  or  pink  hue,  which  deepens  on  exposure  to 
the  air ;  or  they  may  look  like  masses  of  firm,  but  flickering  jelly ; 
and  commonly  we  can  press  from  them  a  thin  yellowish  fluid,  like 
serum  or  synovia.  Such  as  these  have  the  usual  lobed  and  lobular 
plan  of  construction;  and  I  think  the  intersecting  partitions  commonly 
extend  from  a  firm,  fibrous-looking  central  or  deep  part,  towards  the 
circumference  of  the  tumour.  TheBe  softer  tumours  have  a  tendency 
to  recur. 

In  the  other  direction  from  the  assumed  average  or  medium  form, 
■we  find  firmer  tumours.  These  have  a  drier  and  tougher  texture ; 
they  are  opaque,  milk-white,  or  yellowish,  like  masses  of  dense  con- 
nective tissue,  lobed,  and  having  their  lobes  easily  separable  ;  as  in  the 
great  specimen,  weighing  seven  pounds,  in  the  College  Museum  (No. 
208). 

To  such  as  these  varieties  we  might  add  many,  due  not  merely  to 
intermediate  forms,  but  to  the  degrees  in  which  the  inira-cysHc  mode 
of  growth  is  manifested ;  or  to  the  development  of  cysts,  which  may 

1  Mus.  Coll.  Surg.  No.  2772.  In  this  specimen  there  is  nlso  n  peculiar  warty 
growth  in  the  skin  over  the  tumour. 

1  Such  as  No.  2774  in  the  College  Museum. 
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take  place  as  well  in  this  new  gland-tissne  as  in  the  old ;  or  to  the 
varions  contents  of  these  cysts,  whether  liqnids  or  organised  growths.1 

I  believe  we  cannot  at  present  always  connect  these  varions  aspects 
of  the  tnmonrs  with  any  corresponding  varieties  in  their  histories. 
Neither,  I  think,  have  any  investigations  proved  more  of  the  corres- 
ponding varieties  of  microscopic  strnctnre,  than  that,  as  a  general  rnle, 
the  tougher  any  tumour  is,  and  the  slower  its  growth  has  been,  the 
more  it  has  of  the  connective,  mingled  with  its  glandular,  tissue ; 
while  the  more  succulent  and  vitreous  one  is,  and  the  more  rapid  its 
growth,  the  less  perfectly  is  the  glandular  tissue  developed. 

The  microscopic  structures  may  bo 
best  described  from  a  medium  specimen  '• 
from  such  an  one  I  made  these  illustra- 
tive sketches.  The  patient  was  thirty- 
three  years  old ;  the  tumour  had  been 
noticed  seven  months,  and  was  ascribed 
to  a  blow ;  it  was  painful  at  times,  and 
increasing  ;  and  it  had  the  several  cha- 
racters that  I  have  already  described 
The  patient  has  remained  well  since  its 
removal. 

In  such  a  tumour  one  finds,  in  thin 
sections,  traces  of  a  minute  lobular  or 
acinous  form;  theminiature,  we  might  say, 
of  that  which  we  see  with  the  naked  eye. 
The  lobules  may  be  merely  placed  side  by 
side,  with  little  or  no  intervening  tissue ;  their  form  may  appear  to 
depend  on  the  arrangement  of  their  contents,  and  these  may  seem 
scarcely  bounded  by  membrane.  But,  I  think,  more  commonly, 
especially  in  the  firmer  specimens,  the  plan  of  lobules 


a£  ©  J 


Fig.  86. 


or  acmi  is 


mapped  out  by  partitions  of  filamentous  looking  tissue,  fasciculi  of 

Fig.  86.    Minute  structures  of  a  mammary  glandular  tumour,  described  in  the 
text:  magnified  350  times.    The  microscopic  examinations  of  several  specimens  may 
ho  found  in  Lebert  (Phys.  Pathol,  ii.  190;  and  Ahhandlungm,  p.  269);  Birkett 
On  Diseases  of  the  Breast,  pi.  2.  3,  4,  etc. ;  and  Bennett,  On  Cancerous  and  Cancroid 
(xrowths,  p.  52. 


I  believe  these  include  the  chief  examples  of  Midler's  Cysto-sarcomata.  One  of 
hese  tumours  containing  simple  cysts  would  constitute  his  cysto-sarcom,-,  slnmW  • 
the  cysts  being  proliferous  with  gland  growths  would  make  his  eysto-sarcoma 
prolifcvum  sen  phyllodes.  y  sarcoma 
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which,  curving  and  variously  combined,  appear  to  arch  over,  and  to 
bound,  each  acinus  or  lobule.  But  great  varieties  appear  in  the 
quantity  of  this  tissue  ;  it  may  be  nearly  absent,  or  it  may  so  predomi- 
nate as  to  obscure  the  traces  of  the  essential  glandular  structure. 

This  proper  gland- structure  consists  of  minnte  nucleated  cells  and 
nuclei,  clustered  in  the  lobular  form,  or  in  that  of  cylinders  or  tnbes, 
and  often,  or  perhaps  always  in  their  most  natural  state,  invested  with  a 
simple,  pellucid,  limitary  membrane. 

Thus,  the  likeness  is  striking  between  the  structure  of  such  a 
tumour  and  that  of  an  inactive  mammary  gland,  such  as  that  of  a  male, 
as  Mr.  Birkett  has  pointed  out.  We  have  here  what  maybe  compared 
with  the  round  or  oval  csecal  terminations  of  the  gland-tubes  clustered 
together,  and  often  seeming  grouped  about  one  trunk-tube ;  and  in 
these  we  have  the  simple  membrane  and  the  gland-cells  and  nuclei 
within ;  only,  the  main  duct  is  wanting,  and  the  communication  with 
the  ducts  of  the  proper  gland.  It  is  as  if  the  proper  secreting 
structure  of  a  gland  were  formed  without  Connection  with  an 
excretory  tube ;  the  tumour  is,  in  this  respect,  like  one  of  the  glands 
without  ducts.1 

The  mammary  glandular  tumours  are  singularly  variable  in  all  the 
particulars  of  their  life.  They  sometimes  grow  quickly;  as  did  the 
largest  figured  by  Sir  A.  Cooper,  which,  in  two  years,  acquired  a 
weight  of  a  pound  and  a  half.  In  other  cases  their  growth  is  very 
slow ;  I  have  known  one  2  which,  in  four  years,  had  not  become  so 
much  as  an  inch  in  diameter.  In  some  instances  they  remain  quite 
stationary,  even  for  many  years.  One  3  was  removed  from  a  woman 
twenty-seven  years  old  :  it  was  observed  for  fourteen  years,  and  in  all 
that  time  it  scarcely  enlarged ;  yet  after  this  it  grew  so  rapidly,  that, 
in  six  months,  it  was  thought  imprudent  to  delay  the  removal.  Cases 
of  this  arrest  or  extreme  retardation  of  growth  must  have  been  seen  by 
most  surgeons ;  but  there  are  few  cases  so  striking  as  one  related  by 
M.  Cruveilhier,  in  which  a  lady  had,  for  more  than  twenty  years,  three 
of  these  tumours  in  one  breast,  and  one  in  the  other.  She  died  in  con- 
sequence of  the  treatment  employed  against  them,  and  after  death  no 
similar  disease  was  found  in  any  other  part. 

1  In  one  of  these  tumours,  removed  from  a  breast  in  which  lactation  was  going  on, 
Billroth  noticed  that  milk  was  secreted  by  the  gland-like  lobules  of  the  tumour.— 
Virchow's  Archiv,  1859,  xviii. 

1  Museum  of  St.  Bartholomew's,  Series  xxxiw  No.  23. 

3  Mus.  Coll.  Surg.  207  n. 
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Equal  variations  exist  in  regard  to  pain.  Commonly  these  tumonrs 
are  painless ;  but  sometimes  they  are  the  seats  and  sources  of  intense 
suffering ;  even  of  all  that  suffering  which  is  popularly  ascribed  to 
cancer,  but  which  cancer  in  its  early  stages  so  very  rarely  presents . 
The  irritable  tumour  of  the  breast,  as  Sir  A.  Cooper  named  it,  was  in 
most  of  his  cases  a  mammary  glandular  tumour  ;  1  and  the  character 
of  the  pain,  like  that  of  the  painful  subcutaneous  tumour  (p.  491),  is 
such  as  we  may  name  neuralgic. 

A  tumour,2  evidently  glandular,  was  taken  from  the  breast  of  a 
woman  twenty-five  years  old,  where  it  had  been  growing  for  two  years  ; 
it  had  often  been  the  seat  of  the  most  intense  pain.  I  referred  to  a 
similar  case  while  speaking  of  neuralgic  tumours  (p.  493),  and  I 
removed  a  similar  tumour  from  the  breast  of  a  young  lady,  who  begged 
for  its  removal  only  that  she  might  be  relieved  from  severe 
suffering.  In  all  these  cases  the  minute  glandular  structure  was  well 
marked. 

A  peculiarity  of  these  tumours  is,  that  they  not  unfrequently 
disappear:  an  event  very  rarely  paralleled  in  any  other  tumour. 
They  are  most  likely  to  do  this  in  cases  in  which  any  imperfection 
of  the  uterine  or  ovarian  functions,  in  which  they  may  have 
seemed  to  have  their  origin,  is  repaired  by  marriage,  or  pregnancy, 
or  lactation.  And  the  fact  is  very  suggestive  ;  since,  in  many 
cases,  it  appears  as  if  the  discontinuous  hypertrophy,  which  con. 
stitutes  the  tumour,  were  remedied  by  the  supervention  of  a  con- 
tinuous hypertrophy  for  the  discharge  of  increased  functions  of  the 
gland. 

On  the  other  side,  these  tumours  often  continue  to  grow  indefinitely, 
and  they  may  thus  attain  an  enormous  size.  One  was  removed  by 
Mr.  Stanley,  which,  after  twelve  years'  progress,  in  a  middle-aged 
woman,  measured  nearly  twelve  inches  in  length,  and  weighed  seven 
pounds.  It  was  pendulous ;  and,  as  she  sat,  she  used  to  rest  it  on  her 
knee,  till  the  integuments  began  to  slough.  Mr.  Stanley  merely  sliced 
it  off,  cutting  through  the  pedicle  of  skin ;  and  the  patient  remained 
well  for  at  least  seven  years.  The  tumour  was  one  of  the  firmest  and 
most  filamentous  of  the  kind.3 

In  the  College  Museum  is  a  tumour"  of  the  same  kind,  but 

1  Under  the  same  name,  however,  ho  included  some  that  were  more  nrohaMv 
'  Painful  subcutaneous  Tubercles  ' :  see  his  PI.  viii.  Figs.  2,4  5  7 

2  Mus.  St.  Bartholomew's  Hospital,  Series  xxxiv.  No.  22 

3  Mus.  Coll.  Surg.  No.  208.  "1  //,'///.  No,  2]G_ 
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softer  and  much  more  succulent,  which  was  removed  by  Mr.  Liston 
from  a  woman  forty-four  years  old,  and  which  weighed  twelve 
pounds. 

Respecting  the  origin  of  these  tumours,  little  more,  I  believe,  can 
be  said  than  that,  occurring  most  commonly,  though  not  always,  in 
young  unmarried  or  barren  women,  their  beginning  often  seems  con- 
nected with  defective' or  disordered  menstruation.  The  law  which,  if 
we  may  so  speak,  binds  together  in  sympathy  of  nutrition  the  ovaries 
and  the  mammary  glands,  the  law  according  to  which  they  concur  in 
their  development  and  action,  is  not  broken  by  one  with  impunity  to 
the  other.  The  imperfect  office  of  the  ovary  is  apt  to  be  associated 
with  erroneous  nutrition  in  the  mammary  gland. 

I  have  seen  only  one  specimen  of  a  mammary  glandular  tumour  in 
a  male.  A  portion  of  it  was  sent  to  me  by  Mr.  Sympson,  and  its  cha- 
racters were  well  marked.  It  was  removed  by  Mr.  Hadwen,  from  a 
countryman,  twenty- five  years  old,  in  whom  it  had  been  growing  irregu- 
larly and  occasionally  diminishing  or  disappearing,  for  about  five  years. 
When  removed,  it  formed  a  circular,  flattened,  and  slightly  lobulated 
tumour,  3^  inches  in  diameter,  and  an  inch  in  thickness,  invested  with  a 
distinct  connective  tissue  capsule,  which  loosely  connected  it  to  the 
adjacent  tissues. 

There  are,  I  believe,  no  facts  to  suggest  that  the  glandular  tumours 
are,  as  a  rule,  other  than  innocent.  More  than  one  may  grow  in  a  breast 
at  the  same  or  several  successive  times  ;  but  I  have  not  known  of  more 
than  three  either  at  once  or  in  succession.  Neither  am  I  aware  of  any 
facts  which  prove  what  is  commonly  believed,  that,  after  a  time,  these 
tumours  may  become  cancerous.  Such  things  may  happen  ;  and,  on 
the  whole,  one  might  expect,  that  if  a  woman  have  a  tumour  of  this 
kind  in  her  breast,  cancer  would  be  more  apt  to  affect  it  as  a  morbid 
piece  of  gland,  than  to  affect  the  healthy  gland.  But,  I  repeat,  I  know 
no  facts  to  support  this  ;  and  some  that  I  have  met  with  are  against  it. 
Thus,  in  the  Museum  of  St.  Bartholomew's,  is  a  portion  of  breast,1  from 
a  woman  thirty-two  years  old,  in  which  there  lie,  far  apart,  a  small 
mammary  glandular  tumour  that  had  existed  four  years,  and  a  hard 
cancer  that  had  existed  four  months.  A  second  specimen2  shows  a  hard 
cancer  and  a  proliferous  cyst,  in  the  breast  of  a  patient,  who  died  some 
time  after  its  removal,  with  recurrence  of  the  cancer  ;  and  I  believe 
that  they  are  not  counterbalanced  by  any  of  an  opposite  kind. 

1  Series  xxxiv.  No.  17- 
*  Mus.  St.  Bartholomew's  Hospital,  Series  xxxiv.  No.  1G. 
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And  yet,  while  all  the  characters  of  innocent  tumours  are  generally, 
if  not  always,  observed  in  these,  there  are  facts  concerning  a  seeming 
connection  between  mammary  glandular  tumonrs  and  cancer  which 
must  not  be  passed  by  here  ;  though  they  may  need  to  be  again  stated 
in  the  last  lectures  on  cancer. 

It  has  sometimes  happened  that  a  glandular  tumour  has  been  re- 
moved from  a  breast,  and,  within  a  short  time,  the  same  breast  has  be- 
come the  seat  of  cancer.1  I  believe  that  the  explanation  of  such  cases 
as  these  may  be,  that  a  woman,  prone  to  cancer  by  some  constitutional 
condition,  or,  especially,  by  hereditary  disposition,  had  (as  any  other 
might)  a  glandular  tumour  in  her  breast,  and  that  the  operation  for  re- 
moving this  tumour  inflicted  a  local  injury,  and  made  the  breast  apt  to 
be  the  seat  of  oancer.  Such  events  may  prove  only  an  accidental  con- 
nection between  the  glandular  tumonrs  and  the  cancer ;  but  they  are 
enough  to  suggest  great  caution  in  operating  on  the  breast  of  those 
who  may  be  suspected  to  be,  by  inheritance,  peculiarly  liable  to 
cancer. 

But,  again,  cases  sometimes  occur  in  which,  I  think,  the  mammary 
glandular  tumours  supply  examples  of  what  I  have  already  suggested 
as  probably,  a  general  truth  :  namely,  that  the  children  of  a  cancerous 
parent,  or  those  in  whose  family  cancer  is  prone  to  occur,  are  apt  to 
have  tumours  which  may  be  like  innocent  tnmonrs  in  their  structure, 
but  may  resemble  cancers  in  a  peculiar  rapidity  of  growth,  and  aprone- 
ness  to  ulceration  and  recurrence  after  removal.    A  striking  instance 
of  this  occurred  in  Sir.  W.  Lawrence's  practice.    He  removed  the 
breast  of  a  lady,  from  one  of  whose  sisters  Mr.  Aston  Key  had  removed 
a  breast  said  to  be  affected  with  '  fungoid  '  disease,  whose  mother  had 
died  with  well-marked  hard  cancer  of  the  breast,  and  in  other  mem- 
bers of  whose  family  cases  of  cancer  were  believed  to  have  occurred. 
The  breast  removed  by  Sir  W.  Lawrence  comprised  a  huge  sloughing 
and  ulcerating  mass  of  yellowish,  soft,  flickering  substance,  like  the 
softest  of  these  mammary  glandular  tumours,  or  like  the  very  soft 
pellucid  growths  which  I  have  described  as  occurring  in  some  of  the 
proliferous  cysts  of  the  breast.    The  diseased  state  of  the  mass  (in  con- 
sequence of  escharotics  having  been  recklessly  used)  was  such,  that 
minute  examination  showed  little  more  than  the  absence  of  distinct 
cancer-structure.    During  the  healing  of  the  wound,  and  for  some 

'  See  such  a  case,  by  Mr.  Erichsen,  in  the  Lancet,  Fob.  14,  1852;  and  the  history 
of  a  scries  of  preparations  in  the  Catalogue  of  the  Museum  of  St.  Bartholomew's  i 
•UG,  Series  xxxv.  No.  28.  ' '  '  P' 
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months  after  it,  fresh  growths  repeatedly  appeared.  Some  of  these 
which  I  have  examined  were  yellow,  pellucid,  soft,  viscid,  almost  like 
lumps  of  mucus,  or  of  half-melted  gelatine,  imbedded  in  the  tissues 
of  the  integuments  or  scar.  With  the  microscope  I  found  only  granules 
and  granule-masses,  with  elongated  nuclei,  themselves  also  granular, 
set  in  abundant  pellucid  substance.  I  found  no  sign  of  cancer-structure 
or  of  gland-structure.  The  substance  resembled  that  which  I  have 
mentioned  (p.  429)  as  found  in  some  of  the  imperfect  proliferous  mam- 
mary cysts. 

ISTow,  after  repeated  removals  of  such  growths  as  these,  the  wounds 
completely  healed,  and  the  patient  has  remained  well,  and  in  good 
general  health,  for  eighteen  months. 

At  nearly  the  same  time,  a  third  sister  of  this  family  was  under 
Sir  W.  Lawrence's  care,  and  he  removed  one  of  her  breasts,  in  which 
was  a  great  mass,  which  had  grown  quickly,  and  was  chiefly  composed 
of  well-marked  glandular  tissue,  either  in  separate  solid  growths,  or  in- 
closed in  proliferous  cysts.    But  some  parts  also  of  this  tumour  were 
soft,  pellucid,  and  gelatinous  ;  and  others  were  as  soft,  but  opaque  and 
dimly  yellow.    In  the  firmer  parts,  the  glandular  texture  was  as  dis- 
tinct with  the  microscope  as  with  the  naked  eye  :  in  the  softer  parts  no 
such  structures  were  seen,  but  abundant  free  cells  and  nuclei,  of  most 
various  and  apparently  disorderly  shapes  ;  some  elongated,  like  small 
shrivelled  fibro-cells  ;  some  flattened,  like  small  epithelial  cells.  I 
would  not  venture  on  an  opinion  of  what  these  were  or  indicated:  I 
think  they  were  not  cancerous,  and  the  disease  has  not  returned.  The 
main  fact  of  all  the  cases  is,  that  three  daughters  of  a  cancerous  mother 
had  mammary  tumours  ;  in  two,  at  least,  of  them  the  structure  was 
probably  not  cancerous  ;  and  yet  the  rapid  growth,  the  recurrences  in 
one  of  them,  and  the  defective  or  disordered  modes  of  growth  in  both, 
were  such  as  marked  a  wide  deviation  from  the  common  rules  of  mam- 
mary glandular  or  any  other  innocent  tumours,  and  a  deviation  in  the 
direction  towards  cancer. 

Labial  Glandular  Tumours  may  be  briefly  described,  for  their 
general  characters  correspond  closely  with  those  of  the  foregoing  kind ; 
or,  they  may  appear  intermediate  in  character  between  the  foregoing 
and  those  tumours  which  I  described  as  lying  over  or  near  the  parotid 
gland,  and  as  consisting  of  mixed  glandular  and  cartilaginous  tissue. 
Their  likeness  to  these  tumours  over  the  parotid  was  manifest  to  Sir. 
W.  Lawrence,  who  has  recorded  a  case  of  labial  glandular  tumour.1 
1  Medtco-Chirurgical  Transactions,  xvii.  p.  28. 
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The  most  marked  case  of  labial  glandular  tumour  that  I  have  seen 
.  that  of  a  healthy-looking  man,  some  years  ago  under  the  care  of 
Mr.  Lloyd.  A  tumour  had  been  growing  in  his  upper  lip  for  twelve 
years.  It  was  not  painful,  but  the  protrusion  of  the  Hp  was  inconvenient 
and  ugly,  the  swelling  being  an  inch  in  diameter.  It  was  imbedded  in 
the  very  substance  of  the  Hp,  both  the  skin  and  mucous  membrane 
being  tensely  stretched  over  it.  Its  form  was  nearly  hemispherical,  its 
posterior  surface  being  flattened  as  it  lay  close  on  the  gums  and  teeth, 
its  anterior  convex  and  smooth.  Its  whole  substance  was  firm,  tense, 
and  elastic. 

Mr.  Lloyd  removed  the  tumour 
with  the  mucous  membrane  over  it, 
leaving  the  skin  entire.  The  tumour 
was  firm,  slightly  lobed,  yellowish- 
white,  smooth.    In  general  aspect 
it  resembled  the   mixed  tumours 
over  the  parotid,  but  in  minute 
structure  it  presented  as  perfect  an 
imitation  of  lobulated  or  acinous 
gland-structure  as  any  mammary 
glandular  tumour.    Its  tubes  and 
their   dilated    ends   had  distinct 
limitary  membrane,  and  were  filled 
with  nuclei  and   nucleated  cells, 
Hke  those  of  the  labial  glands  (Fig( 
87).    I  heard  some  months  after- 
wards  that  another  tumour  was 
growing  in  the  same  lip  ;  but  the 
patient  was  lost  sight  of.    Such  a 
recurrence,  even  if  it  really  hap- 
pened,  would  be  no  sufficient  evi- 
dence of  malignancy. 

I  removed  a  similar  tumour  from  the  upper  lip  of  a  man  about 
thirty  years  old.  It  had  been  regularly  growing  for  four  years  without 
pam,  and  projected  far  externally,  reaching  to  the  same  distance  as  the 
end  of  his  nose.  This  had  a  texture  of  glandular  kind,  but  less  distinctly 

F'g.  87.  a,  structure  like  the  caecal  terminations  of  gland-ducts  in  an  acinus  •  * 
a  separate  portion  of  gland-like  tube;  c,  separate  gland-ceUs,  and  free  nuclei-  from 
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marked  tlian  that  in  the  former  case.  Moreover,  in  the  centre  of  the 
mass  was  a  portion  of  bone  ;  a  peculiarity  which  existed  also  in  Sir  W. 
Lawrence's  case,  and  which  may  add  to  the  probability  of  relationship 
between  these  tumours  and  the  mixed  glandular  and  cartilaginous 
tumours  over  the  parotid. 

Lastly,  I  may  again  refer  to  a  specimen  in  the  Museum  of  St. 
George's  Hospital,  in  which,  in  one  tumour,  a  cyst  and  what  looks  like 
one  of  these  glandular  growths  are  combined  (see  p.  429). 1 

Prostatic  Glandular  Tumours  were  briefly  referred  to  in  the  first 
lecture  on  tumours  (p.  878),  as  examples  of  the  abnormal  growths  by 
which  tumours  appear  to  be  connected  with  simple  hypertrophies  of 
organs  :  and  I  can  add  little  to  what  was  then  said  of  them. 

We  owe  to  Rokitansky  2  the  knowledge  that  the  tumours  in  the 
prostate  gland  which  were  commonly,  and  till  lately  even  by  himself, 
regarded  as  fibrous  tumours,  are  composed  of  tissues  like  those  of  the 
prostate  gland  itself.  In  enlarged  prostates  they  are  not  unfrequently 
found.  In  cutting  through  the  gland,  one  may  see,  amidst  its  generally 
lobed  structure,  portions  which  are  invested  and  isolated  by  connective 
tissue,  and  may  be  enucleated.  Such  portions  have,  I  believe,  been 
sometimes  removed  as  tumours,  or  as  portions  of  prostate  gland,  in 
operations  of  lithotomy.  They  lie  imbedded  in  the  enlarged  prostate, 
as,  sometimes,  mammary  glandular  tumours  lie  isolated  in  a  generally 
enlarged  breast.  They  look  like  the  less  fasciculate  of  the  fibrous 
tumours  of  the  uterus :  but  to  microscopic  examination,  they  present 
such  an  imitation  of  the  proper  structure  of  the  prostate  itself,  that  we 
cannot  distinguish  the  gland-cells  or  the  smooth  muscular  fibres  of  the 
tumour  from  those  of  the  adjacent  portions  of  the  gland.  Only  their 
several  modes  of  arrangement  may  be  distinctive.3 

The  Thyroid  Glandular  Tumours  were  similarly  referred  to  in  the 
same  lecture  and  on  p.  397  (note).  Their  history  is  merged  in  that  of 
bronchoceles,4  with  which  they  are  usually  associated,  whether  imbedded 

1  Billroth  relates  a  case  in  Which  one  of  these  tumours  grew  in  connection  with 
the  mucous  membrane  of  the  cheek,  about  one  inch  from  the  angle  of  the  mouth.  It 
was  removed,  and  twice  recurred  after  the  first  extirpation.  VirchcVs  Archiv  xtb.  p. 
374. 

2  Ueher  die  Ousts,  1849  ;  and  Anatomic  des  Kropfcs. 

»  Sir  H  Thompson  describes,  in  his  work  On  the  Enlarged  Prostate,  both  the 
fibro-mnscular  enlargement  and  the  increase  in  the  glandular  structure. 

*  The  pathology  of  bronchocele  has  been  discussed  with  great  completeness  by 
Virchow  in  his  twenty  second  lecture  on  Tumours. 
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as  distinct  masses  in  the  enlarged  gland,  or  lying  close  by  it,  but  dis- 
continuous. In  appearance,  both  to  the  naked  eye  and  under  the 
microscope,  they  have  a  strong  resemblance  to  the  structure  of  the 
normal  thyroid  gland.  But  they  are  very  apt  to  exhibit  an  abundant 
cyst-formation  in  their  interior,  which  is  due  to  a  dilatation  of  the 
gland-vesicles,  which  become  filled  with  a  more  or  less  gelatinous  ma- 
terial. 

Mr.  Stanley  removed  a  tumour  from  the  neck  of  a  woman  sixty-two 
years  old.  It  had  been  observed  for  fifty  years  ;  for  the  first  thirty  of 
which  it  was  like  a  little  loose  'kernel'  under  the  skin,  and  scarcely 
increased.  In  the  next  ten  years  it  grew  more  quickly,  and  in  the  next 
ten  more  quickly  still ;  and  now,  the  skin  over  it  ulcerated,  and  it  pro- 
truded and  occasionally  bled,  but  was  never  painful.  It  looked  like  an 
ulcerated  sebaceous  cyst,  seated  upon  the  subcutaneous  tissue  at  the 
lower  part  of  the  neck,  just  in  front  of  the  trapezius.  No  cause  could 
be  assigned  for  it. 

On  section  it  appeared  as  a  solid  tumour  with  a  thin  connective- 
tissue  capsule,  partitions  entering  from  which  divided  it  into  distinct 
round  lobes.  Its  proper  substance  was  soft,  elastic,  glistening,  yellow- 
ish, blotched  and  streaked  with  brownish-pink  and  blood-colours.  It 
was,  to  the  naked  eye,  like  a  piece  of  bronchocele,  with  such  an  arrange- 
ment of  its  parts  as  would  exist  when  numerous  c^sts  are  filled  with 
the  glandular  growth,  and  compacted.  And  the  general  impression 
hence  derived  was  confirmed  by  microscopic  examination,  which  showed 
that  the  tumour  consisted  chiefly  of  round  and  oval  bodies,  or  minute 
sacculi,  from  T^  to  ^  of  an  inch  in  diameter,  filled  or  lined  with  nu- 
cleated substance,  or  with  nuclei  imbedded  in  a  dimly  molecular 
blastema,  and  not  nucleolated.  These  bodies  were  closely  apposed,  but 
frequently  appeared  separated  by  thin  filaments,  or  connective-tissue 
partitions.  The  nuclei  were  very  uniform,  circular,  about  z^  of  an 
inch  in  diameter,  and  in  general  aspect  like  the  nuclei  of  vascular 
glands  or  lymph  glands.  Numerous  similar  nuclei  appeared  free ;  and 
some  appeared  imbedded  in  a  dimly  molecular  blastema,  which  was 
not  enclosed  in  cysts  or  sacculi,  or  divided  by  partitions  of  connective 
tissue. 

I  have  seen  no  other  tumour  like  this,  nor  any  natural  texture  that 
it  resembled,  except  the  thyroid  gland,  and  it  is  probable  that  it  was 
produced  by  an  enlargement  of  one  of  those  isolated  accessory  portions 
of  thyroid-gland  substance,  which  one  sometimes  sees  detached  from 
the  main  body  of  the  gland. 
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Lymphoid  Tumoubs. 

The  term  Lymphoid  tumour  may  be  employed  to  express  those  new 
formations  wh-ch,  in  their  essential  structure,  are  composed  of  cor- 
puscles like  the  round,  pale  corpuscles  that  form  the  characteristic  cell- 
elements  of  the  lymphatic  glands.  Used  in  this  sen.se,  the  term  is 
equivalent  to  that  of  Lymphoma  employed  by  Virchbw.  It  includes 
not  merely  cases  of  enlarged  or  hypertrophied  lymphatic  glands,  but  all 
new  growths  composed  of  lymphoid  elements,  whether  such  elements 
do,  or  do  not,  normally  exist  in  the  localities  of  the  morbid  growths. 
Here,  as  in  the  last  two  kinds  of  tumours,  we  may  in  practice,  but 
cannot  in  pathology,  distinguish  between  the  mere  hypertrophy  and  the 
tumour,  between  the  mere  overgrowth  and  the  new  growth. 

Enlargement  of  the  lymphatic  glands,  from  a  numerical  increase  of 
their  anatomical  elements,  more  especially  their  characteristic  corpuscles, 
is  indeed  not  an  uncommon  occurrence.  The  glands  in  the  neck,  loins, 
mesentery,  and  roots  of  the  lungs,  are  those  which  are  most  frequently 
affected.  As  these  glands  lie  in  groups,  and  as  most  of  the  glands  in 
the  same  region  enlarge  at  or  about  the  same  time,  a  swelling,  some- 
times of  considerable  size,  is 
produced.  When  cut  into, 
the  glands  are  seen  to  possess 
a  semi- elastic  consistence,  and 
0  a  greyish  or  reddish-yellow 
fleshy  colour.  Microscopic 
examination  shows  that  the 
pale  lymph-corpuscles  are 
greatly  increased  in  numbers, 
the  alveoli  in  which  they  lie 
are  enlarged,  and  to  some 
extent  also,  an  enlargement 
and  multiplication  of  the  con- 
nective-tissue corpuscles  of  the 
trabecular  framework  has  taken  place.  This  hypertrophy  of  the 
lymphatic  glands  is  sometimes  found  in  conjunction  with  hypertrophy 
of  the  spleen,  and  is  often  associated  with  that  condition  of  the  blood 
termed  leucocythasmia,  in  which  the  white  corpuscles  arc  greatly  in- 
creased in  number. 

Lymphatic  glandular  enlargement  is  also  specially  to  be  studied  in 


Fig.  88. 
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surgical  pathology,  in  its  relations  to  scrofula  and  tubercle.  In  children 
these  glands  are  most  frequently  affected  ;  in  adults,  they  are  next  to 
the  lungs  in  order  of  frequency  ;  and  at  all  ages  the  lymphatic  glands 
are  liable  to  be  secondarily  affected  in  consequence  of  tubercular 
disease  in  other  parts  or  organs. 

"Without  entering  into  any  discussion  of  the  much-disputed  question, 
whether  scrofula  and  tubercle  are,  or  are  not,  different  diseases — 
whether  the  former,  as  Virchow  believes,  arises  in  the  glands,  from 
pre-existing  lymphatic  elements,  the  latter  from  proliferation  within 
the  connective  tissue — there  seems  to  be  little  doubt  that  in  both  cases 
the  new  formation  is  in  its  early  stage  composed  of  lymphoid  corpuscles, 
such  as  are  represented  in  Fig.  88. 

Both  in  scrofula  and  tubercle  the  new-formed 
corpuscles  exhibit  a  remarkable  tendency  to  shrivel     •  ^"(^) 
up,  degenerate,  and  become  abortive.    In  Fig-.  89     .  E»f|l?  W 


the  smaller,  withered,  kind  of  corpuscles,  and  the  <§p 


free  nuclei  (6) ,  so  frequently  met  with  in  tuberculous      6  ®   ^  I 
matter,  derived  from  the  atrophy  or  breaking  down 
of  the  larger,  more  fully  formed,  tubercle- corpuscles  89' 
(a),  are  represented. 

As  this  degeneration  advances,  the  diseased  glands  acquire  a  soft 
yellow,  cheesy  character,  and  softening  or  liquefaction  of  tbeir  substance 
occurs. 

th,,I1;e,SO,let5i8rallrCeiltra,'m,ltllen0e  e2ctendi^.  may  affect 
the  whol.  morM  snbstance.  The  resnlt  of  the  change  is  net  a  heme, 
genecns  hqrnd  ;  bat,  rather,  a  mixta,  of  thin,  tnrbid,  yellowish-white 
hqmd  and  portans  of  scft,  cnrd-like,  cheesy  snbstance,  hie  fragmen 
of  taberc  e  softened  by  imbibed  flnid.  And  as  in  the  c  se  ef  tnbtrcle 
T  PreC6deS  ^  taberOTta  <*»*>.  liqnid  prcdncte 
c  ptle'tdTh       °'  ^ M™™  °l  *»  ^-bstance  ot 

quickly  subsxde  when  it  is  left  at  rest.  ' 

The  Uquefaction  of  the  tuberculous  matter  in  «,„    i  i 
■eads  to  its  discharge  ,  and  this  is  effected,       te  c  ^ 
aad  other  siraiterly  p,00ed  glands,  h    nlceraticn,  wh  0h  ^"7" 
«-  for  the  opening  ef  co.naon  abscesses,  chiefly  T^JZ 
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attended  with  less  vivid  and  less  concentrated  inflammation.  There  is 
therefore,  less  disposition  to  point :  the  skin  is,  proportionally,  more 
widely  undermined,  more  extensively  thinned.  Thus  gradually,  by 
thinning  and  inflammation  deprived  of  blood,  the  inflamed  skin  over 
the  gland  whose  contents  are  liquefied,  may  perish,  and  form  a  dry 
parchment-like  slough,  very  slowly  to  be  detached.  More  commonly, 
however,  one  or  more  small  ulcerated  apertures  form  in  the  skin,  and 
let  out  the  fluid.  If  the  undermined  skin  be  freely  cut,  its  loose 
edges  are  apt  to  ulcerate  widely  ;  if  it  be  only  punctured  and  allowed 
to  subside  gradually,  it  usually  contracts  and  recovers  its  healthy  state. 

The  cavity  left  by  the  discharge  of  the  liquefied  matter,  and  of  the 
fluids  mingled  with  it,  may  heal  up  like  that  of  an  ordinary  abscess  ; 
but  it  does  so  slowly,  and  often  imperfectly,  enclosing  portions  of  tuber- 
culous matter,  which  soften  at  some  later,  and  often  at  some  distant 
period,  and  lead  to  a  renewal  of  the  process  for  discharge.  However, 
such  retained  portions,  or  even  the  whole  of  what  has  been  formed,  and 
perhaps  liquefied,  in  a  lymphatic  gland,  instead  of  being  discharged, 
may  degenerate  further,  and  be  absorbed ;  or  may  wither  and  dry  up 
into  a  fatty  and  calcareous  concretion.  Such  chalky  masses,  even  of 
large  size  are  frequently  found  in  bronchial  and  mesenteric  glands  that 
have  been  seats  of  tuberculous  disease  in  childhood ;  and  similar  mate- 
rial, but  usually  in  small  fragments,  is  often  discharged  from  healing 
tuberculous  abscesses  in  the  neck. 

Whether  by  healing  after  discharge,  or  by  calcification  of  the  re- 
tained tuberculous  matter,  the  recovery  from  the  disease  of  the  lymph- 
atic glands  is  often  complete  and  permanent.  The  original  substance 
of  the  gland  may  be  wholly  destroyed  ;  or,  portions  of  it  may  remain 
indurated  and  fixed  closely  to  the  scar  or  the  calcareous  concretion. 

In  connection  with  the  mucous  membranes  in  various  parts  of  the 
body,  collections  of  lymphoid  corpuscles,  infiltrated  in  a  reticular  mesh 
of  connective  tissue,  are  met  with  as  normal  constituents  of  the  texture, 
without  being  aggregated  in  the  form  of  glands.  They  form  a  tissue 
to  which  Professor  His  has  given  the  name  of  adenoid.  The  solitary 
and  Peyer's  glands  of  the  intestinal  tract,  the  tonsils,  and  the  adenoid 
tissue  in  the  posterior  wall  of  the  nasal  part  of  the  pharynx,1  are  amongst 
the  best  marked  examples  of  this  kind  of  tissue.  Under  some  patho- 
logical conditions  a  numerical  increase  of  the  lymphoid  corpuscles  in 

1  Luschka  in  Selmltzo's  Archiv,  iv.  18G8. 
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these  localities  may  take  place,  and  swellings  be  produced,  which  in 
their  structure  closely  resemble  an  hypertrophied  lymphatic  gland. 

But  there  are  other  localities,  again,  where  apparently  no  lymphoid 
corpuscles  exist  as  normal  structures,  yet  in  which  they  may  be  produced 
and  sometimes  in  considerable  numbers.  Virchow  has  especially  studied 
these  new  formations  in  the  liver  and  kidney.  In  the  former  organ 
they  arise  in  the  connective  tissue  of  Glisson's  capsule,  and  extend  into 
the  interlobular  spaces.  In  the  kidney,  also,  they  are  infiltrated  with- 
in the  matrix- substance  which  surrounds  the  capsules  of  Malpighi,  and 
the  uriniferous  tubules.  Dr.  Murchison  has  recently  recorded  two 
cases  1  in  which  lymphoid  corpuscles  had  been  produced  in  considerable 
numbers  within  the  liver,  and  in  one  of  these  cases  similar  corpuscles 
had  formed  in  the  kidney,  intestine,  heart,  mesentery,  and  extra-peri- 
toneal tissue  generally.  Dr.  Church  has  also  described  a  case,2  where 
the  spleen  was  unusually  small,  in  which  lymphoid  corpuscles  had  been 
produced  in  large  numbers  in  the  mesentery  and  extra-peritoneal  tissue. 
In  the  diffusion  of  such  quasi- lymphatic  elements  in  the  connective  tis- 
sue of  various  parts  and  organs,  a  considerable  resemblance  may  be 
found  between  these  cases  and  the  results  arrived  at  by  Dr.  Sanderson  3 
and  Dr.  Wilson  Fox,4  from  their  inoculating  experiments  on  the  artifi- 
cial production  of  tubercle  in  guinea-pigs  and  rabbits.  But  in  the  expe- 
rimental inquiry  the  new-formed  corpuscles  rapidly  passed  into  the 
well-known  cheesy  metamorphosis,  a  form  of  degeneration  which  does 
not  appear  to  have  been  set-up  in  the  cases  described  by  Drs.  Murchi- 
son and  Church. 

When  the  lymphatic  glands  enlarge  from  a  numerical  increase  of 
their  corpuscles,  and  when  this  hypertrophy  is  not  attended  by  an  in- 
crease in  the  white  corpuscles  of  the  blood,  as  in  leucocytha3mia,  and 
does  not  show  a  tendency  to  the  caseous  degeneration,  as  in  scrofula, 
the  name  Lympho- sarcoma  has  been  applied  by  Yirchow  to  express  this 
form  of  lymphoid  tumour.  By  some  pathologists  the  term  has  been 
extended  so  as  to  embrace  all  new  formations  of  lymphoid  tissue 
whether  they  occur  in  the  lymphatic  glands  or  not,  in  which  the  leuco- 
cythaemic  condition  of  the  blood  and  the  caseous  degeneration  are  not 
met  with. 

It  is  well  known  that  in  the  mediastinum  thoracis  growths  not  un- 
frequently  occur  by  the  sides  of  the  pericardium,  and  around  the  roots 
of  the  lungs,  which  are  of  great  clinical  interest.    These  growths  have 

1  Pathological  Transactions,  xx.  2  Ibid.  xx.  p.  375. 

'  Ibid.  xix.  p.  456.  *  Artificial  Production  of  Tubercle:  London,  1808. 
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usually  been  described  as  a  carcinomatous  affection  of  this  region. 
Virchow  has,  however,  pointed  out  that  many  of  these  tumours  closely 
resemble  in  structure  the  lymphatic  glands.  This  view  of  their  strac- 
tural  affinity  is  confirmed  by  a  recent  examination  of  one  of  these 
growths,  the  microscopic  structure  of  which  is  given  in  the  accompany- 
ing Figure  90.  The  tumour  was  composed  of  multitudes  of  small, 
pale,  round  corpuscles,  which  closely  resembled  the  corpuscles  of  a  lym- 
phatic gland.  Under  a  high  magni- 
fying power  nuclei  could  be  recognised 
in  the  centre  of  many  of  these  cor- 
puscles. Traversing  the  tumour  were 
bands  of  delicate  connective  tissue 
which  crossed  each  other  at  various 
angles,  and  formed  a  loose  network,  in 
the  meshes  of  which  the  lymphoid  cor- 
puscles were  collected  in  large  num- 
bers. 

It  is  difficult  to  say  in  what  texture 
these  mediastinal  growths  take  their  rise.  It  may  be  in  the  mediastinal 
lymphatic  glands,  or  in  the  connective  tissue,  or,  as  has  been  suggested 
by  Virchow  and  Dr.  Church,  in  the  remnants  of  the  thymus  gland.4 

Fig.  90.  From  a  lymphoid  mediastinal  tumour,  in  the  Anatomical  Museum. 
University  of  Edinburgh.  It  occurred  in  a  woman  setat.  thirty-seven,  and  formed  a 
thick  growth  around  the  pericardium.  The  glands  in  the  neck  and  mediastinum  were 
much  enlarged.  The  case  is  described  in  the  Edinb.  Med.  Jour.  March  1870,  by  Dr. 
E.  H.  Clay,  as  a  fibro- nucleated  or  cancroid  growth  in  the  pericardium.  In  the  Trans. 
Path.  Soc.  xx.  p.  102,  Dr.  Church  has  described  a  mediastinal  tumour,  which  'consisted 
almost  entirely  of  small  nucleated  cells,  indistinguishable  from  those  met  with  in 
lymphatic  glands.' 


1  Whether  the  lymphoid  corpuscles,  when  they  are  produced  in  parts  in  which  they 
do  not  exist  as  normal  constituents  of  the  texture,  may  not  to  some  extent  have 
migrated  from  the  lymph  or  bloodvessels,  is  a  question  which,  for  the  present  at  least, 
must  be  left  undetermined. 


Fig.  90. 
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PART  II. 

ERECTILE  OE  VASCULAR  TUMOURS — PAPILLARY  TUMOURS. 

The  Erectile  or  Vascular  Tumours,  or  Angeioma,  include  most  of  the 
diseases  which  are  described  as  vascular  ngevi.  Among  them,  also,  are 
the  growths  to  which  John  Bell  gave  the  name  of  aneurism  by  anasto- 
mosis, and  those  which  have  been  called  Telangeiectasis.  They  are 
tumours  which  consist  almost  entirely  of  vessels  which  are  held  together 
by  a  small  proportion  of  intermediate  connective  tissue.  They  are  pro- 
duced either  by  an  unusual  development  of  the  vessels  normally  present 
in  a  locality,  or  by  a  growth  of  new  vessels. 

The  name  '  erectile  tumour '  has,  of  late  years,  come  into  general 
use,  as  expressing  a  principal  fact  concerning  the  best-marked  examples 
of  this  disease — namely,  that  they  resemble  very  closely  in  their  tex- 
ture that  of  the  erectile  or  cavernous  tissue. 

The  likeness  which  these  tumours  bear  to  the  erectile  tissue,  as  exem- 
plified in  the  corpus  cavernosum  penis,  is  sometimes,  in  general  appear- 
ance, perfect.  A  well-marked  specimen  is  in  the  Hunterian  collection,1 
from  which  the  adjoining  sketch  was  made  (Pig.  91).  It  was  removed 
from  under  the  lower  jaw,  and  its  cut  surface  displays  a  close  network, 
or  sponge,  of  fine  smooth,  shining  bands  and  cords,  just  like  those  of  the 
corpus  cavernosum  penis,  only  less  regular  in  their  arrangement.  The 
opportunities  of  examining  such  tumours  in  the  recent  state  are  rare  ; 
and  they  are  usually  spoiled  by  the  operations  for  removing  them  ;  but 
what  I  have  seen,  and  the  descriptions  which  others  have  recorded, 
leave  little  doubt  that  this  imitation  of  erectile  tissue  is  a  frequent 
character  among  them. 

John  Bell's  account 2  of  the  aneurism  by  anastomosis,  which  is  by 

'  If*  Coll.  Surg.  301  a.  .  Principles  of  ^  j.  p.  456_  e(  ^ 
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far  the  most  vivid  and  exact,  in  relation  to  the  history  of  the  disease, 
that  has  yet  heen  pnhlished,  accords  with*this  statement.   Although  he 

had  chiefly  in  view  the  arterial  var- 
iety of  these  tumours,  yet  of  one  he 
says,  '  The  substance  of  it  was  cellu- 
lar, stringy,  and  exactly  resembling 
the  corpora  cavernosa  penis  .  .  • 
the  cells  were  filled  with  blood 
from  the  arteries,  which  entered 
the  tumour  in  all  directions. 
Another  he  compares  to  a  sponge 
soaked  in  blood ;  and  the  descrip- 
tions of  other  examples,  though  less 
explicit,  imply  the  same.  The 
descriptions  by  Mr.  Wardrop  1  and 
Mr.  Csesar  Hawkins,2  and  the  more 
minute  accounts  of  structure  by 
Mr.  Goodsir,3  and  Mr.  Liston,4  and 
Rokitansky,5  confirm  this  view ;  and  neither  Mr.  Birkett's,6  nor  any 
other  that  I  have  met  with,  is  discordant  from  it. 

The  essential  structures  of  the  disease  are  derived  from  such  a  growth 
of  bloodvessels,  or  rather  of  blood-spaces,  that,  in  imitation  of  erectile 
tissue,  the  whole  mass  seems  formed  of  cells  or  spaces,  opening  widely 
into  one  another ;  and,  in  extreme  cases,  no  remains  exist  of  the  walls 
of  the  vessels,  except  those  narrow  bands  and  cords  that  bound  and 
intersect  the  cell-like  spaces.  The  amount  of  the  tissue  which  remains 
between  the  blood-spaces  depends  on  the  seat  of  the  tumour,  and  the 
extent  to  which  the  compression  and  absorption  of  the  intermediate 
tissue  has  proceeded.  It  seldom  exists  in  any  very  distinct  form,  but  a 
case  has  been  described  by  C.  0.  Weber,  in  which  abundant  fatty 
and  fibrous  tissue  occupied  the  intervals  between  the  dilated  blood- 
spaces  ;  and  in  some  other  cases  smooth  muscular  fibres  have  been  seen 
in  the  meshes  of  the  cavernous  structure. 

The  division,  often  made,  of  erectile  or  vascular  tumours  into  such 
Pig.  91.    Section  of  an  erectile  tumour  in  the  College  Museum,  described  above. 
Ii  is  drawn  one-third  larger  and  rather  coarser  than  natural. 


Pig.  91. 


■  Mcd.-Ckir.  Trans,  ix.  p.  201,  and  PI.  vi.  Medical  Gazette,  xxxvn.  p.  1027. 

■  Monthly  Medical  Journal,  1845.       Anatomical  Memoirs,  n.  1868. 
<  Mcd.-Chir.  Trans,  xxvi.  p.  125.  s  Pathologist  Anatomic,  i.  276. 

<  Mcd.-Chir.  Trans,  xxx.  p.  193. 
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as  are  named,  respectively,  '  capillary,'  '  arterial,'  and  'venous,'  is  con- 
venient, and  probably  well  founded.  The  most  frequent  examples  of 
subcutaneous  nrevi,  and  the  more  frequent  superficial  na3vi,  which  are 
like  them  in  structure,  though  different  in  position,  are  such  as  may  be 
called  '  capillary  ;  '  understanding,  only  that  they  probably  affect  minute 
arteries  and  veins  as  well  as  capillaries.  Bat,  on  the  one  hand 
deviating  from  these  specimens,  we  find  that  in  some  cases  the  enlarge- 
ment of  arteries  far  exceeds,  in  proportion,  that  of  the  veins  ;  the  swel- 
lings pulsate,  and  are  florid  and  overwarm,  and,  if  injured,  throw  out 
arterial  blood.  These  constitute  the  '  arterial '  form  of  the  disease  :  the 
'  aneurism  by  anastomosis.'  And,  on  the  other  hand,  are  tumours 
formed  mainly  of  dilated,  sacculated,  and  overgrowing  veins  ;  to  these 
arteries  of  comparatively  small  size  pass,  while  from  them  proceed  very 
large  veins  :  and  they  are  subject  to  changes  of  size  in  all  the  events 
that  affect,  not  the  arterial,  but  the  venous,  part  of  the  circulation. 

Now,  I  believe  that,  in  a  majority  of  cases,  the  arterial  and  the  ve- 
nous form  of  the  disease  are  constituted  by  a  dilatation  of  large  branches 
of  one  or  the  other  kind,  b3ing  superadded  to  such  a  condition  of  the 
small  vessels  and  capillaries  as  exists  in  the  common  or  '  capillary  '  erec- 
tile tumours.  But  I  have,  also,  no  doubt  that,  in  rarer  instances,  arte- 
rial tumours  are  formed  by  arteries  alone,  convoluted,  or  anastomising 
in  a  heap,  whence,  as  from  an  arterial  '  rete  mirabile,'  normal  arteries 
proceed  and  lead  to  capillaries.  And,  on  the  other  hand,  there  are, 
doubtless,  venous  tumours,  which  are  formed  of  veins  alone,  and  through 
which,  since  they  are  seated  altogether  beyond  capillaries,  the  blood 
passes  (according  to  Rokitansky's  comparison)  as  it  passes  through  a 
portal  vein. 

The  Capillary  Vascular  Tumours,  or  nam  materni  (Telangeiectasis 
of  the  German  pathologists),  consist  of  closely-arranged  minute  blood- 
vessels. In  the  bright  red  superficial  nsevi,  the  vessels  which  lie  in  the 
papillae  of  the  skin  are  dilated,  tortuous,  and  convoluted,  so  that,  in- 
stead of  a  single  loop  being  present  in  each  papilla,  the  vessels  form  a 
network.  In  the  subcutaneous  blue-coloured  nam,  the  vessels  which 
are  enlarged  are  those  of  the  sweat-glands,  the  hair  follicles,  sebaceous 
glands,  and  subcutaneous  fat-lobules.  The  characters  of  the  subcuta- 
neous nsevi  may  be  gathered  from  the  following  specimen  which  I  exam- 
ined. 

A  child,  two  years  old,  which  had  a  nrevus  of  this  kind  on  the  side 
of  the  cheat,  died  exceedingly  emaciated  after  measles  and  diarrhoaa. 


576 


NiEVI  MATERNI. 


The  tumour  had  grown  from  birth-time,  and  had  appeared  as  one  of 
the  most  ordinary  subcutaneous  nasvi  or  erectile  tumours  ;  soft,  com- 
pressible, dimly  blue  as  seen  through  the  skin,  swelling  in  forced  expi- 
ration, thinly  scarred  over  its  centre,  in  consequence  of  an  ulcer  which 
had  spontaneously  formed  and  healed.  After  death  it  had  shrunk  into 
a  very  thin  layer  of  brownish  tissue  between  the  emaciated  skin  and 
the  fascia  covering  the  serratus  magnus.  It  was  well  defined,  and 
could  be  dissected  out  cleanly  from  the  adjacent  parts.  Its  surfaces 
and  sections  had  a  distinct  lobular  arrangement,  many  lobes  projecting 
from  its  borders,  and  those  within  it  being  separated  by  connective-tis- 
sue partitions  derived  from  the  tough  skin  and  fascia  between  which 
the  tumour  lay.  In  its  shrunken  state,  it  most  resembled,  in  its  obvious 
characters,  a  piece  of  parotid  gland  ;  being  pale  brown  in  colour,  lob- 
ulated,  soft,  but  tough,  and  yielding  but  little  blood  on  pressure. 

About  six  small  collapsed  veins  proceeded,  in  a  tortuous  course 
from  the  surfaces  and  borders  of  the  tumour.  Its  arteries  were  too 
small  to  be  distinct.  Examined  with  the  microscope,  the  whole  mass 
appeared  composed  of  bloodvessels  interlacing  in  white  and  yellow 
fibrous  tissue,  which  probably  belonged  to  the  natural  subcutaneous 
structure.  No  parenchymal  cells  or  abnormal  forms  of  tissue  were 
found  ;  the  disease  seemed  to  be  of  the  bloodvessels  exclusively. 

The  vessels,  which  were  very  difficult  to  extricate,  in  any  length, 
from  the  matted  tissue  about  them,  were  of  all  sizes,  from  -^-q  to 
of  an  inch  in  diameter  ;  but  I  think  none  were  larger.  Nearly  all  of 
them  were  cylindriform  ;  a  few  were  unequal,  or  varicose,  or  sacculated, 
with  small  pouches  projecting  from  their  walls  (Fig.  92).  I  could  not 
discern  their  arrangement ;  but  they  did  not  appear  to  branch  often ; 
neither  am  I  sure  that  they  differed  in  structure  from  the  normal  vessels 
of  subcutaneous  tissue,  except  in  that  they  were,  considering  their  size, 
of  less  complex  structure  :  they  were  as  if  minute  vessels  were  enlarged 
without  acquiring  the  perfect  form  of  those  which  they  equalled  in  ca- 
libre. In  some  parts  I  found  long  cords  of  connective  tissue,  which 
probably  were  obliterated  bloodvessels. 

I  have  examined  other  tumours  resembling  this,  but  in  less  favour- 
able conditions.  From  all,  however,  as  well  as  from  the  descriptions 
of  others,  I  believe  the  common  structure  of  this  form  of  erectile 
tumour  is'  a  collection  of  minute  bloodvessels,  dilated,  and  closely  ar- 
ranged within  a  limited  area  of  some  natural  texture.  In  the  subcuta- 
neous tissue,  arteries  usually  appear  to  pass  into  the  vascular  mass  from 
the  under  surface  of  the  skin  ;  and  veins  radiate  from  it,  larger  than 
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the  arteries  and  more  numerous,  but  scarcely  exceeding  the  proportion 
between  the  normal  cutaneous  veins  and  arteries.  Within  the  tumour 
(which  thus,  as  well  by  the  relation  of  its  vessels  as  by  their  minute- 
ness, justifies  the  epithet  '  capillary ' )  it 
is  probable  that  some  of  the  vessels  are 
always  sacculated  or  varicose.  Virchow's 1 
account  of  this  state  exactly  confirms  what 
I  have  described ;  and,  with  more  detail, 
Robin  2  describes  an  erectile  tumotir  in 
which,  along  the  track  of  the  vessels,  nu- 
merous little  culs-de-sac  existed,  which 
the  blood  might  be  made  at  will  to  enter 
and  quit,  by  alternately  pressing  and  let- 
ting free  a  piece  of  the  tumour  on  the 
field  of  the  microscope.  These  could  be 
seen  on  vessels  as  small  as  -J-  of  a  milli- 
metre in  diameter:  they  were  generally 
smaller  at  their  connection  with  the 
vessels  than  at  their  other  ends,  and  were 
commonly  twice  as  long  as  the  vessels  were  wide. 

But  although  the  vessels  within  the  tumour  be  thus  dilated,  yet,  as 
a  general  rule,  in  this  form  of  the  disease,  the  dilatation  (if  there  be  any) 
m  those  proceeding  to  and  from  the  tumour  extends  but  a  short  distance 
from  it :  the  arteries  enlarge  (if  at  all)  only  just  before  they  enter  the 
tumour;  the  veins  regain  their  calibre  soon  after  they  leave  it  :  and 
hence  the  general  safety  with  which  John  Bell  and  many  others  have 
cut  out  such  tumours,  when  they  attended  to  the  rule  he  lays  down 
with  such  emphatic  repetition,  that  in  treating  such  a  tumour  we  are 
'  not  to  cut  mto  it,  but  to  cut  it  out.'  However,  this  limitation  of 
enlargement  to  the  vessels  within  and  near  the  tumour,  is  not  so  usually 
observed  in  the  next  two  forms  of  the  disease,  as  in  this  which  I  have 
just  described. 


Fig.  92. 


The  characters  of  the  Arterial  Erectile  Tumour  may  be  learned  from 
a  specimen  which  I  examined  from  a  man  who  died  under  the  influence 
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of  chloroform  at  St.  Bartholomew's  Hospital.  He  was  twenty-three 
years  old,  and  the  disease  occupied  the  external  ear,  the  adjacent  subcu- 
taneous tissues,  and  part  of  the  scalp.  The  back  of  the  auricle,  in 
nearly  the  whole  extent,  was  puffed  out  by  a  superficially-lobed,  soft, 
easily  compressed,  and  elastic  swelling,  which  all  pulsated  fully  and 
softly.  Two  similar  and  continuous  lobes  of  swelling  were  under  the 
scalp  above  and  behind  the  auricle  ;  and  these  were  well-defined  above, 
but  gradually  subsided  below.  The  skin  covering  the  swelling  was  for 
the  most  part  dusky  purple,  but  except  where  it  was  scarred,  appeared 
of  healthy  texture  ;  the  skin  of  the  interior  of  the  auricle  and  its  fibro- 
cartilage  also  appeared  unaffected,  except  in  the  turgescence  of  the 
bloodvessels.  A  posterior  branch  of  the  superficial  temporal  artery 
passing  by  the  front  of  the  swelling,  and  a  branch  of  the  posterior  auri- 
cular artery  passing  behind  it,  felt  large,  and  pulsated  strongly ;  the 
common  carotid  artery,  also,  on  this  side,  pulsated  more  fully  than  that 
on  the  other.  A  distinct  soft  bruit  was  audible,  synchronous  with  the 
pulsation  in  the  tumour ;  and  distinct  pulsatile  movement  was  visible. 

This  disease  had  been  noticed  like  a  very  small  pimple  when  the 
patient  was  four  years  old.  It  had  from  that  time  regularly  increased. 
On  four  occasions  severe  bleeding  had  taken  place  from  it,  through  an 
ulcer  in  the  skin  over  it,  or  through  a  prominent  part  over  which  the 
skin  was  extremely  thin.  After  the  first  of  these  bleedings  a  piece  of 
the  swelling  had  been  tied,  and  had  sloughed  away.  A  month  before 
the  patient's  death,  Mr.  Lloyd  had  tied  and  compressed  the  branch  of  the 
temporal  artery  and  two  other  principal  arterial  branches  at  the  borders 
of  the  swelling  ;  and  by  this  and  subsequent  treatment  had  diminished 
the  size  of  the  tumour  and  the  fulness  of  the  pulsation  in  and  around  it. 

Much  of  the  tumour  had  been  spoiled  by  this  treatment,  but  enough 
remained  to  show  that  a  great  part  of  its  substance  was  like  that  last 
described,  and  probably,  like  it,  consisted  of  minute  bloodvessels  col- 
lected in  a  soft  spongy  mass.  But,  while  the  veins  proceeding  from  the 
swelling  were  of  no  considerable  size,  the  arteries  passing  to  it  and 
within  it  were  very  large,  convoluted,  and  thin- walled.  This  was  espe- 
cially observed  in  the  posterior  auricular  artery,  which  had  not  been 
interfered  with  in  the  operations.  A  lobe  of  the  swelling  (as  it 
seemed)  had  pulsated  strongly  below  and  behind  the  lobule  of  the  ear  ; 
and  it  was  for  the  operation  of  tying  this  that  the  chloroform  was  given 
to  the  patient.  This  proved  to  be  only  a  part  of  the  posterior  auricular 
artery,  which,  from  a  short  distance  beyond  its  origin,  was  large,  and 
more  collapsed  and  flattened  than  the  other  branches  of  the  external  ca- 


ARTERIAL  VASCULAR  TUMOURS.  579 

rotid.  At  the  beginning  of  its  enlarged  part,  this  artery  was  from  a 
line  to  a  line  and  a  half  in  diameter ;  and  from  this  point  its  trunk,  as 
well  as  its  branches  (which  were  not  unnatural  in  either  number  or 
anastomosis),  were  tortuous  and  coiled  up  in  heaps,  which  had  felt 
during  life  like  pulsating  masses.  The  dilatation  of  the  arteries  was 
uniform,  not  sacculated,  though  in  parts  the  suddenness  of  the  curves 
made  it  appear  so.  The  small  intervals  between  them  were  filled  either 
with  the  natural  connective  tissue,  or  with  the  minute  bloodvessels  that 
composed  the  chief  mass  of  the  tumour. 

I  believe  that  this  specimen  presented  a  fair  example  of  the  ordinary 
structure  of  the  arterial  form  of  vascular  or  erectile  tumours  ;  and 
that  they  consist,  essentially,  of  the  minute  vessels  of  a  limited  portion 
of  tissue  enlarged  and  closely  clustered,  so  as  to  form  a  tumour,  in  the 
substance,  as  well  as  about  the  borders,  of  which  are  arteries,  much 
more  enlarged,  and  convoluted  into  pulsating  heaps.  In  these  tumours 
the  veins  are  comparatively  small,  and  the  difficulty  of  transit  for  the 
abundant  blood  flowing  into  them,  doubtless  adds  materially  to  the  ful- 
ness of  the  tumours,  and  of  the  pulsations  seen  and  felt  in  them. 

The  existence,  and  even  the  preponderance,  of  the  minute  vessels 
in  such  tumours  was  manifest  in  a  specimen  sent  to  me  by  Dr.  Orme- 
rod  (Mus.  St.  Bar.  Series  xxxv.  No.  91).  A  healthy  woman,  about 
sixty  years  old,  had  for  many  years  a  pendulous  growth  in  the  lower  and 
inner  part  of  the  left  axilla.  Lately  it  had  grown  quickly  to  the  size  of 
the  closed  hand.  It  was  dark,  hard,  and  knotty,  with  a  distinct  pulsa- 
tion, and  hung  on  a  pedicle  in  which  a  large  artery  could  be  felt.  A 
ligature  was  tied  on  the  pedicle,  and  a  few  hours  after  another  was 
applied,  and  the  pedicle  was  cut  through. 

The  tumour  was  gorged  with  blood,  ecchymosed,  and  too  much 
damaged  for  complete  examination.  Its  general  aspect  was  like  that 
of  the  pedicled  outgrowths  of  skin  ;  but  nearly  its  whole  mass  consisted 
of  minute  bloodvessels  confusedly  arranged  and  of  various  sizes.  Their 
walls  showed  nuclei,  which  were  generally  shorter  than  those  of  healthy 
arteries ;  but  in  many  instances  were  placed,  as  in  them,  regularly  in 
layers,  the  external  lying  longitudinally,  others  within  these  transversely, 
and,  still  within  these,  others  that  were  obliquely  or  variously  placed. 
Besides  the  bloodvessels,  I  could  find  in  the  tumour  only  a  compara- 
tively small  quantity  of  connective  tissue  ;  and  Dr.  Ormerod's  examina- 
tions, made  when  the  tumour  was  more  recent,  had  similar  results. 

Some,  I  think,  have  described  the  arterial  tumours  as  formed  by 
the  convolutions  of  a  single  artery  ;  and  the  characters  of  the  swelling 
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formed  by  the  trunk  and  commencing  branches  of  the  posterior  auricular 
artery,  in  the  first  of  these  cases,  make  me  ready  to  believe  that  this 
description  may  be  sometimes  true.  But  I  think  that,  more  commonly, 
many  branches  of  arteries  are  engaged  in  the  tumour.  Such  was  the  case 
in  the  tumour  of  the  ear,  and  in  an  instance  recorded  by  Mr.  Coote.1 
Arteries  of  the  lip,  which,  in  their  natural  state,  might  not  have  had  a 
greater  diameter  than  a  large  pin,  were  dilated  for  about  an  inch  of  their 
course  into  sinuses  or  canals,  and  were  equal  in  diameter  to  the  adnlt 
radial  artery.  Similar  to  this  was  a  very  formidable  case,  cured  by 
compression,  under  the  care  of  Mr.  Lloyd.  The  temporal,  supraorbital, 
and  occipital  arteries,  all  exceedingly  dilated  and  tortuous,  converged 
to  a  large  pulsating  swelling  over  the  sagittal  suture,  the  general  char- 
acters of  which  agreed  exactly  with  what  I  have  described. 

The  Venous  Vascular  Tumours  are  those  to  which  the  term  cavernous 
is  especially  applicable.  In  the  venous  tumours  the  veins  are  very 
large,  the  arteries  comparatively  small.  Of  this  kind  of  tumour  the 
following  case  presented  a  good  example. 

A  man,  thirty- two  years  old,  was  under  the  care  of  Sir  W.  Lawrence. 
He  had  a  hoof-shaped  tumour  projecting  from  the  middle  of  the  outer 
part  of  his  thigh.  It  was  from  six  to  eight  inches  in  diameter,  and 
looked  like  some  strange  outgrowth  of  skin.  Its  base  rested  on  the 
fascia  lata ;  it  was  covered  with  skin,  which  was  healthy,  except  in  one 
excoriated  place,  and  adhered  closely  to  it.  It  was  firm,  but  com- 
pressible and  elastic,  and  by  long-continued  pressure  could  be  reduced 
to  nearly  half  its  size,  as  if  by  squeezing  blood  from  it.  Several 
small  arteries  pulsated  at  its  base ;  and  very  large  veins,  like  tor- 
tuous sinuses,  converged  from  it  towards  the  upper  part  of  the  saphena 
vein. 

The  patient  was  in  feeble  health,  apparently  through  the  effect  of  a 
life  in  India,  where,  in  the  army,  he  had  received  a  wound  by  a  musket- 
ball,  to  which  he  referred  as  the  cause  of  the  growth  of  this  tumour. 
Before  the  wound,  he  believed  the  part  was  quite  healthy.  The  injury 
appeared  superficial,  and  he  was  absent  from  duty  only  two  days  ;  but, 
six  months  afterwards,  he  observed  a  small  tumour,  and  this,  growing 
constantly  and  with  severe  pain,  had  increased  in  ten  years  to  the 
present  mass.  The  skin  had  been  slightly  ulcerated  for  twelve  months, 
and  severe  hsemorrhages  had  occurred  from  the  ulcerated  part,  reducing 
his  already  diminished  strength. 

1  Medical  Gazette,  xlv. 
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Sir  W.  Lawrence  cut  away  the  whole  tumour.  Its  connections  were 
slight,  except  to  the  skin  covering  it ;  the  arteries  at  its  base  bled 
freely,  but  for  a  short  time  ;  the  great  veins  bled  very  little. 

A  section  through  the  tumour  showed  that,  while  some  parts  of  it 
appeared  solid  and  close-textured,  like  a  mass  of  firm  connective  tissue, 
the  greater  part  was  like  the  firmest  cavernous  or  erectile  tissue. 
Sections  of  bloodvessels  of  various  sizes  and  in  various  directions, 
were  so  thick-set,  that  the  surface  looked  all  reticulated  and  grooved 
with  them.  The  general  colour  of  the  tumour,  which  seemed  to  have 
almost  emptied  itself  of  blood  during  the  operation,  was  nearly  white  ; 
but  in  some  parts  it  had  a  pale  ruddy  tinge,  and  in  a  few  was  blotched 
with  small  rusty  and  ochry  spots. 

The  microscopic  examination  was  less  instructive  than  the  general 
aspect  of  the  tumour.  Its  tissue  was  very  hard  to  dissect,  and  displayed 
(as  its  chief  constituent)  matted  and  crooked  fibres,  like  tbose  of  close- 
textured,  longitudinal,  striated  membrane  of  bloodvessels,  with, 
shrivelled  nuclei  imbedded  in  membrane,  some  of  these  nuclei  being 
round,  some  oval,  and  some  very  narrow  and  elongated.  I  think  the 
obscurity  of  the  microscopic  appearances  was  due  to  the  tenacity  with 
which  the  bloodvessels  were  imbedded  in  the  elastic  fibrous  or  nucleated 
tissue  ;  it  seemed  impossible  to  extricate  complete  vessels  ;  and  one 
obtained  by  dissection  only  fragments  of  their  walls  confused  with  the 
intermediate  tissues. 

Other  cases  of  venous  nsevi,  which  I  have  been  able  to  examine  less 
completely,  have  confirmed  the  foregoing  account,  especially  in  regard 
to  the  small  size  of  the  arteries  in  comparison  with  the  veins,  the 
generally  dilated  and  varicose  state  of  the  latter,  and  the  imitation  of 
the  characters  of  erectile  tissue,  which  appears  always  more  marked  in 
the  venous  than  in  the  other  forms  of  vascular  tumours. 

Such  are  the  principal  facts  that  I  can  site  regarding  the  structure 
of  the  vascular  or  erectile  ttunotirs  of  the  walls  of  the  bloodvessel. 
From  these  few  facts  some  general  considerations  may  be  derived. 

That  which  is  common  to  all  the  vascular  or  erectile  tumours  is  an 
over-extension  of  bloodvessels  or  blood-spaces  within  a  circum- 
scribed area.  Their  chief  varieties  depend  (1)  on  the  kind  of  vessels 
affected,  and  (2)  on  the  nature  of  the  tissue  in  which  these  vessels  lie. 

The  varieties  of  the  first  class  have  been  pointed  out ;  but  all  of 
thorn  alike  present  the  singular  instance  of  the  apparent  primary 
growth  of  bloodvessels.    In  all  other  tumours,  as  in  all  abnormal  pro 
ducts,  the  formation   of  bloodvessels  appears  to    be  a  consequent 
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and    subordinate    process.      As   in   the   natural   development  ot 
parts,  so  in  what  is  morbid,  organisation  to  a  certain  point  precedes 
vascularity,  and  the  formation  of  bloodvessels  follows  on  that -of  the 
growths  into  which  they  pass.    But  here  the  case  appears  reversed. 
The  calibre  of  the  bloodvessels  increases,  and  the  solid  tissues  between 
them  diminish ;  all  the  growth  of  an  erectile  tumour  is  an  enlargement 
of  bloodvessels,  with  diminution  of  the  tissues  in  which  they  ramify  ; 
or,  rather,  it  is  often  an  enlargement,  not  of  bloodvessels,  but  of  blood- 
spaces  ;  for  though,  in  the  first  stages  of  the  disease,  the  walls  of  the 
vessels  may  grow,  and  elongate,  so  that  the  vessels  become  tortuous,  yet, 
after  a  time,  the  walls  waste  rather  than  grow  ;  apertures  seem  to  form 
through  mutually  apposed  bloodvessels,  and  at  length,  while  the  blood 
within  the  tumour  increases,  the  bloodvessels  containing  it  diminish, 
together  with  the  parts  in  which  they  ramify.    Hence,  at  last,  in  place 
of  branching  and  anastomosing  tubes,  there  is  only  a  network  formed 
of  the  remain  s  of  their  walls.    This  is  an  increase  of  blood-spaces  rather 
than  of  bloodvessels  ;  so  far  as  solid  tissue  is  concerned,  we  might  call 
it  a  wasting,  rather  than  a  growth  ;  no  new  materials  seem  to  be  added, 
but  step  by  step  the  bloodvessels  are  dilated,  and  the  intervening  tissues 
clear  away,  leaving  room  for  more  and  more  blood. 

Such  a  fact  constitutes  a  great  contrast  between  these  and  any  other 
diseases  named  tumours.  And  yet  perhaps  we  may  properly  regard 
these  as  being  overgrowths  of  bloodvessels,  comparable  with  the  over- 
growths of  the  various  other  tissues  illustrated  in  the  preceding  chapters. 
And  their  relation  to  such  overgrowths  seems,  sometimes,  distinctly 
proved  in  the  gradations  of  morbid  changes  that  connect  them  witli 
mere  enlargement  of  bloodvessels.  If  we  examine  different  specimens 
of  these  tumours,  or  sometimes  even  the  condition  of  the  vessels  ad- 
jacent to  one  of  them,  we  may  observe  a  regular  gradation  from  the 
erectile  tumour,  through  clusters  of  dilated  and  tortuous  vessels,  to 
that  which  we  regard  as  merely  the  varicose  condition  of  the  veins  or 
arteries.  Such  transitions  are  well  shown  in  some  of  Cruveilhier's 
plates,  and  in  a  remarkable  case  by  Dr.  Hake  and  Mr.  Image;1  as  well 
as  in  two  of  the  cases  that  I  have  related. 

In  relation  to  the  nature  of  the  tissues  in  which  this  overgrowth  of 
bloodvessels  may  take  place,  we  may  hold  that  there  are  two  chief 
classes  of  cases.  In  the  first  class,  and  these  include  the  greater  part 
of  the  common  erectile  tumours  of  the  skin,  and  of  the  other  parts  in 

1  Mcdico-Chimrgioal  Transactions,  xxx.  p.  109. 
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which  these  tumours  are  seated,  the  bloodvessels  normally  present  in 
the  part  are  affected,  or  new  vessels  arise  in  the  part,  which  subsequently 
become  affected.  In  either  case  the  vessels  dilate  and  become  sacculated ; 
the  intermediate  tissue,  and  even  the  walls  of  the  vessels  atrophy ;  and 
fenestras  are  formed,  so  that  communications  take  place  between 
adjacent  vessels.1  In  the  second  class  of  cases,  though  these  are 
probably  rare,  spaces  arise  in  the  connective  tissue  of  a  part,  which 
afterwards  become  filled  with  blood  and  connected  with  the  general 
system  of  vessels  of  the  region.2 

The  skin  and  subcutaneous  tissues  are  the  localities  in  which  the 
erectile  tumours  by  far  the  most  frequently  occur ;  and  though  they 
may  affect  any  part  of  the  surface,  yet  the  integuments  of  the  head,  face, 
and  neck,  are  more  especially  apt  to  be  their  seat.  In  the  cavity  of 
the  orbit  also  erectile  tumours  have  not  unf requently  been  described ; 
and  though  there  is  good  reason  to  think  that  the  symptoms  observed 
in  a  large  number  of  these  cases  are  referable  to  other  diseases,3  rather 
than  to  a  vascular  tumour,  yet  some  cases  still  remain  in  which  evidence 
of  the  occasional  existence  of  erectile  tumours  in  this  locality  seems  to 
be  satisfactory.4  The  muscles  are  very  seldom  the  seat  of  these 
tumours,5  but  in  the  Museum  of  St.  Bartholomew's  is  a  preparation  in 
which  an  erectile  growth,  not  surrounded  by  an  investing  capsule,  had 
formed  in  the  substance  of  a  muscle  ;  and  in  a  case  of  intra-muscular 
erectile  tumour  recorded  by  Mr.  De  Morgan  the  tumour  possessed  an 
envelope  of  connective  tissue.6    In  the  bones/  the  parotid  gland,8  the 

1  Virchow,  Archiv,  vi.  p.  525  ;  Esmarch  and  Maier  in  the  same  Archiv,  vi.  p.  34, 
and  viii.  p.  129. 

2  Rokitansky,  Sitz.  Bericht  der  Kais.  Ahad.,  1852  ;  also  Luschka,  in  Virchow' s 
Archiv,  vi.  p.  458.  Virchow  regards  this  case  of  Luschka's  not  as  a  true  cavernous 
vascular  tumour,  but  as  an  alveolar  myxoma,  the  blood  spaces  in  which  were  offshoots 
of  the  vessels  lying  in-  its  trabecular  framework. 

3  Mr.  Busk,  Trans.  Med.-CMr.  Soc.  London,  xxii. ;  and  Mr.  Nunneley  in  the  same, 
xlii. ;  Dr.  Joseph  Bell  in  Edinb.  Monthly  Med.  Journal,  June  1861. 

4  Case  by  Von  Griife,  quoted  in  Virchow,  Die  Krankhaften  Gcschwulste,  Lecture 

XXV. 

5  Mr.  ListoD,  Med.  Chir.  Trans,  xxvi.  120;  Mr.  Coote,  loc.  cit.,  and  Cruveilhior 
xxx.  pi.  5. 

6  Medico- Chirurgical  Review,  Jan.  1864.  Mitch  information  on  the  occurrence  of 
vascular  tumours  in  muscles  is  contained  in  this  paper. 

7  Among  these  may  bo  included,  probably,  most  of  the  cases  described  under  the 
name  of  Aneurism  of  Bone  and  Osteo-Aneurism.  I  am  far  from  convinced  that,  in  all 
the  cases  thus  entitled,  the  bloodvessels  of  the  bone  were  primarily  or  chiefly  diseased. 
My  impression  is  I  hat  in  many  of  them  the  disease  was  really  medullary  cancer  or 
myeloid  tumour  of  the  bone  with  large  development  of  vessels,  and  that  in  some  it  was 
such  a  blood-cyst  as  appears  to  be  sometimes  formed  in  the  conreo  of  a  myeloid  or 
cancerous  disease. 

8  Mr.  Gascoyen,  Trans.  Path.  Soc.  xi. 
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liver,  kidney,  spleen,  brain, »  uterus  and  supra-renal  capsules,2  erectile 
tumours  have  been  described. 

As  I  have  hitherto  chiefly  had  in  view  the  subcutaneous  erectile 
tumours  or  nsevi,  so  I  will  now,  in  describing  the  general  characters 
of  the  disease,  refer  to  them  alone  for  examples.  Even  of  these,  indeed, 
it  is  difficult  to  give  a  general  account,  since  we  can  make  only  an 
artificial  distinction  between  such  as  may  bear  this  name,  and  those 
extended  dilatations  of  cutaneous  vessels  which,  with  little  or  no  swell- 
ing, form  the  cutaneous  mevi,  port- wine  spots,  and  the  like.  These  are, 
evidently,  essentially  the  same  disease  ;  the  terms,  cutaneous  and  sub- 
cutaneous nasvi,  respectively  applied  to  them,  imply  only  their  difference 
of  seat ;  they  have  no  real  difference  of  nature,  and  are  very  often  asso- 
ciated. But,  if  we  include  only  such  as  are  for  the  most  part  or  wholly 
subcutaneous,  then  it  may  be  said  that  they  are  generally  round  or  oval, 
disk-shaped  or  spheroidal,  but  are  often  diffuse  and  ill-defined,  the 
morbid  state  of  the  bloodvessels  in  which  they  consist  gradually  merg- 
ing into  the  healthy  state  of  those  beyond  them, 

Sometimes,  and  especially  in  those  of  most  venous  character  and  of 
longest  duration,  the  mass  is  circumscribed  by  connective  tissue,  which 
forms  a  kind  of  capsule,  is  penetrated  by  the  bloodvessels  passing  to 
and  from  the  tumour,  and  is  very  intimately  connected  both  with  the 
surrounding  parts  and  with  the  tumour.  The  dilatations  of  the  vessels 
with  the  cavernous  spaces  are  lined  by  an  epithelium  continuous  with 
that  lining  the  arteries  and  veins  which  pass  into  and  out  of  the 
tumour. 

The  vascular  tumours  are  remarkable  by  their  frequent  beginning 
before  birth,  and  their  especially  quick  growth  in  early  childhood. 
Beyond  all  comparison,  they  are  the  most  common  of  congenital 
tumours.  Hence,  mother-spot  is  almost  synonymous  with  nrevus,  and 
naevus  with  erectile  tumour.  But  they  may  begin,  or  acclerate  their 
growth,  at  any  period  of  life.  I  have  seen  one  of  which  no  trace  exis- 
ted till  the  patient  was  twenty-five  old  ;  and  another  in  which  rapid 
growth  began,  for  the  first  time,  when  the  patient  was  past  fifty.  Dr. 
Warren  mentions  a  case  of  erectile  pulsating  tumour  about  tbe  angles 
of  the  eyes  and  forehead,  which  began  in  a  girl  seventeen  years  old. 
Many  others,  no  doubt,  have  seen  similar  cases. 

Their  origin  is  generally  unknown ;  but,  as  one  of  the  cases  I  have 
related  shows,  they  may  commence  in  the  results  of  injury;  or,  rather, 

1  Virchow,  op.  cit„  rofcrs  to  various  cases  in  tho  liver,  brain,  etc. 

2  Dr.  Pay  no,  in  Trans.  Path.  Sac.  xx.  p.  205. 
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a  tumour  may  originate  in  injury,  and  in  this  tumour  an  exceeding 
formation  of  bloodvessels  may  ensue. 

Their  growth  is  uncertain  ;  they  may  seem  at  rest  for  many  weeks 
after  birth,  and  then  grow  quickly,  and  then  again  may  stay  their 
growth ;  and,  having  attained  a  certain  size,  may  remain  therein  limited, 
or  may  decrease  or  disappear,  the  vessels,  in  whose  enlargement  the 
growth  consisted,  regaining  their  natural  calibre  or  becomingobliterated. 
Frequently  two  or  more  exist  in  the  same  person. 

There  are  not  many  observations  on  the  recurrence  of  these  tumours ; 
but  Mr.  Annandale  relates1  that  he  has  seen  in  Mr.  Syme's  practice 
three  cases  of  vascular  recurrent  tumours  in  the  cheek,  in  two  of  which 
cases  the  tumour  recurred  three  times* 

Their  maintenance  of  life,  if  I  may  so  term  it,  is  not  strong.  They 
are  much  more  apt  than  the  natural  tissues  are  to  slough  or  ulcerate 
after  injury  ;  and,  in  general  disturbances  of  the  health,  they  may 
perish  altogether.  I  know  of  a  case  in  which  a  large  subcutaneous 
nasvus  in  a  child's  forehead  sloughed,  while  another  on  its  back,  of 
much  less  size,  was  in  process  of  sloughing  after  the  application  of 
nitric  acid.  Similar  apparently  spontaneous  sloughings  have  occurred 
during,  or  in  the  debility  following,  measles  or  scarlatina.  Such  events 
may  be  connected  with  the  extreme  slowness  of  the  movement  of  blood 
in  the  tumours  ;  for  though  they  contain  abundant  blood,  they  probably 
transmit  it  very  slowly,  Venous  tumours  not  unfrequently  contain 
clots  of  blood  and  phlebolithes ;  such,  probably,  as  would  form  only 
where  the  circulation  is  most  slow;  and  even  in  the  arterial  tumours 
the  full  pulsation  seems  to  indicate  a  retarded  stream. 

The  diseases  of  the  vascular  tumours  are  of  milch  interest ;  especi- 
ally two  amongst  them— namely,  the  formation  of  cysts,  and  that  of 
malignant  structures  in  their  substance. 

I  just  referred  to  the  formation  of  cysts  in  erectile  tumours,  when 
speaking,  in  Lecture  XXII.,  of  serous  cysts  in  the  neck,  and  of  sangui- 
neous cysts.  The  history  of  the  changes  by  which  an  erectile  tumour 
becomes  in  part>  or  wholly,  cystic  is  very  incomplete ;  for  the  oppor- 
tunities of  observing  them,  except  when  they  are  accomplished,  are 
rare.  The  principal  facts  are,  that,  next  to  the  erectile  tumours,  those 
that  are  composed  of  clusters  of  serouB  or  sanguineous  cysts  appear  to 
be  the  most  common  congenital  form,  and  that  in  some  cases  the  two 
forms  appear  in  one  mass.    I  referred  in  Lecture  XXII.  (p.  402)  to 

1  Edinburgh  Medical  Journal,  Dec,  186*. 
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such  a  case  as  recorded  by  Mr.  Coote.  Mr.  Cassar  Hawkins,1  also,  had 
before  described  similar  cases.  He  says  of  one,  '  you  may  see,  in  addi- 
tion to  the  usual  vessels,  tbat  several  apparent  cells  exist.  Some  of 
tbese  were  filled  witb  coagulnm ;  their  structure  appeared  identical 
with  the  other  veins,  of  which  they  constituted,  as  it  were,  aneurismal 
pouches.  .  .  .  There  were,  however,  beside  these,  some  other  cysts, 
which  contained  only  serous  fluid,  and  which  were,  to  all  appearance, 
close-shut  sacs — serous  cysts — their  size  being  about  that  of  peas.' 

In  other  instances,  no  erectile  or  nsevous  structure  can  be  found, 
but  the  communication  existing  between  one  or  more  among  a  cluster 
of  cysts  and  some  large  bloodvessel,  makes  it  probable  that  they  had 
the  same  origin.  Thus,  Mr.  Coote  traced  a  vein,  as  large  as  a  radial 
vein,  opening  into  the  cavity  of  a  cyst,  which  formed  one  of  a  large 
cluster  removed  by  Sir  W.  Lawrence  from  a  boy's  side.  The  mass 
formed  by  these  cysts  had  existed  from  birth  ;  some  of  them  contained 
a  serous  fluid,  others  a  more  bloody  fluid.  In  another  similar  cluster,2 
removed  from  a  boy's  groin,  one  cyst  appeared  to  communicate  with 
the  femoral  vein,  or  with  the  saphena  at  its  junction  with  the  femoral. 
In  one  case  mentioned  by  Mr.  Hawkins,3  when  a  cyst  in  the  neck  was 
opened,  arterial  blood  gushed  out.  In  another,  the  patient  died  with 
repeated  haemorrhages  from  a  cyst  in  the  neck,  and  this  cyst  was  found 
after  death  to  be  one  of  several,  into  some  of  which  the  bloodvessels  of 
the  isthmus  of  the  thyroid  gland  opened. 

It  is  difficult  to  interpret  the  formation  of  such  cysts  in  nsevi,  or  in 
connection  with  them  or  with  veins.  It  may  be  that,  as  Mr.  Hawkins 
believes,  cysts  are  formed  in  these,  as  they  may  be  in  many  other 
tumours,  and  that  gradually,  by  the  absorption  produced  by  mutual 
pressure,  they  are  opened  into  communication  with  one  or  more  of  the 
veins,  or  of  the  sacs  connected  with  the  veins.  Or,  as  Mr.  Coote  sug- 
gests!  it  may  be  that  certain  of  the  dilatations  of  the  vessels  are  gradually 
shut  'off  from  the  stream  of  blood,  so  as  to  form  shut  sacs;  and  that 
after  this  their  contained  blood  is  absorbed,  and  replaced  by  serous 

fluid.  .         .  '  j. 

Lastly,  respecting  the  production  of  cancerous  disease  in  the  tissue 
of  erectile  tumours,  it  seems  to  be  generally  regarded  as  a  frequent 
event  and  these  are  commonly  believed  to  afford  the  most  frequent 
instances  of  malignant  growths  supervening  on  such  as  were  previously 

-  Mrdieo-Chirurgical  Transactions,^.;  ^ 
a  The  specimen  is  in  the  Museum  of  St.  Bartholomew  s  Hospital. 
»  Clinical  Lectures  in  the  Medical  Gazette*  xxv.n.  p.  838. 
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innocent.  I  will  not  doubt  that  such  events  have  happened.  In  one 
case  recorded  by  Mr.  Phillips,1  the  transition  appears  to  have  been  very 
clearly  traced.  Yet,  I  think  that  in  many  of  the  cases  which  have 
gained  for  erectile  tumours  their  ill  repute,  a  clearer  examination  would 
have  proved  that  they  were,  from  the  beginning,  very  vascular  medullary 
cancers,  or  else  medullary  cancers  in  which  blood-cysts  were  abundantly 
formed.  Or  it  may  be  that  the  erectile  tumours  have  been  presumed 
to  be  liable  to  cancer,  through  having  been  supposed  to  share  in  the 
peculiar  liability  of  the  pigmentary  neevi,  or  moles,  to  be  the  seats  or 
melanosis. 

Lymphatic  Cavernous  Vascular  Tumours. — Cases  in  which  one  or 
more  of  the  lymphatic  vessels  of  a  part  have  been  dilated,  and  in  which 
the  dilatation  either  was  or  was  not  associated  with  expansion  of  the 
lymph-spaces  within  the  lymphatic  glands,  have  occasionally  been  des- 
cribed. These  cases  have  already  been  referred  to  (p.  458)  as  produc- 
ing a  form  of  elephantiasis.  But  other,  though  rarely  seen,  cases  have 
been  observed  in  which  not  merely  had  a  dilatation  of  the  normal 
lymph- vessels  of  a  region  taken  place,  but  an  actual  new  formation  of 
such  vessels  had  apparently  occurred.  A  tumour  had  been  in 
this  manner  produced,  which,  in  its  structure,  was  similar  to  the 
venous  cavernous  tumour,  except  that  the  spaces  did  not  contain 
blood,  but  a  fluid  which  closely  resembled  lymph.  Tumours  of  this 
kind  have  been  named  cavernous  lymph-angeioma,  or  lymph- vascular 
tumours.  Like  the  cavernous  blood-vascular  tumours,  they  possess 
the  property  of  erectility.  These  growths  seem  more  especially  to 
affect  the  tongue— occasioning  one  of  the  forms  of  makro-glossie— the 
lips,  the  cheeks,  and  the  eyelids.  They  are  usually  congenital. 
Billroth  has  described  an  illustrative  case,  in  the  lower  lip,  where  a 
semi-globular  tumour  was  composed  of  a  cavernous  tissue,  the  bars  of 
which  consisted  of  connective  tissue,  which  contained  many  elastic 
fibres  and  bloodvessels.  The  spaces  were  lined  by  an  epithelium. 
They  contained  a  clot  with  a  serous  fluid,  in  which  small  corpuscles 
like  those  of  lymph  were  found.2 

1  On  Vascular  Tumours,  in  the  Medical  Gazette,  xii.  p.  10. 

»  Bdtragc  zur  Pathologmhen  Histologic,  1858—This  subject  is  fully  discussed  U 
Virchow,  Die  Krankkaften  iii.  p.  487.    Consult  also  Th/ophT  A I 

Dc,Tumeurs  Erectile*  Iymphatiques,  Paris,  1867.    Reichel  describes,  in  TimWm 
Archw,  1869,  p.  497,  a  case  of  congenital  cystic  cavernous  lymph-ungoiom  a 
perineum,  close  to  the  scrotum,  in  an  infant  tot.  one  year  and  five  months 
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Papillary  Tumours* 

By  the  name  papillary  tumour,  or  Papilloma,  certain  new  growths 
which  occasionally  project  from  the  free  surface  of  the  skin,  the 
mucous,  serous,  and  synovial  membranes,  may  be  designated.  They 
may  be  occasioned  either  by  a  hypertrophy  of  normal  papillae,  or  may 
be  entirely  new  formations  in  the  part.  These  growths,  in  their 
general  form  and  arrangement,  have  many  points  of  resemblance,  but 
on  an  enlarged  scale,  to  the  papilla?  Which,  in  various  localities,  con- 
stitute natural  projections  from  free  surfaces,  more  especially  from  the 
skin  and  mucous  membranes.  To  some  extent  these  papillary  growths, 
in  whatever  locality  they  may  be  found,  correspond  in  structure  with 
each  other.  Their  basis  substance  is  formed  of  connective  tissue, 
which  is  continuous  with  that  which  normally  exists  in  the  part ; 
whilst  the  free  surface  is  covered  by  an  epithelium  which  may  vary  in 
its  thickness,  and  in  the  number  of  its  layers,  according  to  the  seat  of 
the  tumotir.  Bloodvessels,  and  even  nerves,  enter  into  the  interior  of 
the  papillte.  When  a  number  of  these  new  papillary  growths  become 
aggregated  together,  they  may  form  a  tumour  of  some  size. 

Of  the  cutaneous  papillary  growths,  the  best  known  example  is  the 
common  wart,  which  in  many  persons  forms  in  such  numbers  on  the 
skin  of  the  hands.  These  warts  consist  in  an  excessive  development 
in  length  and  thickness  of  both  the  dermal  and  epidermal  structures 
which  constitute  the  papilla?  of  the  skin.  The  condylomatous  growths 
which  sometimes  form  in  the  region  of  the  prepuce,  and  about  the 
labia  and  anus,  are  excessive  developments  of  the  same  character;  and 
when  they  exhibit  a  very  irregular,  subdivided  surface,  they  present 
the  well-known  cauliflower  appearance.  The  anatomical  characters 
which  distinguish  these  simple  warts  and  condylomata  from  cancerous 
growths  of  the  skin,  in  which  the  papilla?  are  enlarged,  will  be  referred 
to  in  the  lecture  on  epithelial  cancer. 

The  horn-like  structures  which  are  occasionally  seen  projecting 
from  the  skin  of  the  face  and  head,  are  also  papillary  growths  in  which 
an  excessive  increase  in  the  epidermal  investment  has  taken  place. 
These  horns  are  usually  bent  or  twisted,  and  when  removed  have  a 
great  tendency  to  be  reproduced. 

Various  of  the  mucous  membranes  are  also  liable  to  be  affected  with 
abnormal  papillary  growths.    Many  of  the  mucous  polypi,  already 
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described  (p.  453),  are  complicated  with  papillary  formations.  Some- 
times the  new-formed  papillae  are  scattered  irregularly  over  a  consider- 
able tract  of  the  mncous  surface,  so  as  to  give  it  a  villous,  velvety 
appearance,  though  at  others  they  are  aggregated  into  the  form  of  a 
distinct  tumour.  The  bladder,  colon,  and  rectum,  are  more  especially 
the  seats  of  villous  or  papillary  growths,  which  in  some  cases  seem  to 
be  simple  and  innocent  in  their  nature,1  though  in  others  they  possess 
a  malignant  character,  and  will  be  more  appropriately  considered  in 
the  section  on  villous  cancer.  The  papillas  are  recognisable  to  the 
naked  eye,  and  impart  a  distinct  villous  appearance  to  the  mucous 
surface,  from  which  they  spring.  They  divide  and  give  off  lateral 
sprouts  or  branches  ;  they  are  vascular,  and  the  epithelium  which 
invests  them  usually  corresponds  in  form  with  the  normal  epithelium 
of  the  part.  In  these  simple  papillary  growths  the  tissues  are  not 
infiltrated  with  cancerous  elements. 

Papillary  growths  also  sometimes  project  from  the  mucous  mem- 
brane of  the  larynx  in  connection  with,  or  in  the  immediate  neighbour- 
hood of,  the  vocal  cords.2  The  florid  and  highly  vascular  growths 
which  frequently  occur  at  the  orifice  of  the  female  urethra  are  papillary 
formations  in  which  bloodvessels  exist  in  considerable  numbers,  so  that 
they  are  allied  to  the  vascular  tumours.  The  vessels  are,  however, 
arranged  in  loops,  and  are  not  as  a  rule  dilated.  Wedl  describes  3  in 
one  case,  that  the  vessels  were  arranged  as  in  the  vasa  vorticosa  of  the 
eyeball.  The  epithelium,  in  the  cases  I  have  examined,  was  tessellated 
and  abundant. 

Papillary  growths  from  serous  surfaces  are  extremely  rare,  but 
there  is  one  locality  in  particular  in  which  they  grow,  and  where  they 
may  form  very  distinct  tumours.  The  investigations  of  Professor  von 
Luschka*  into  the  anatomy  of  the  Pacchionian  bodies  have  proved 
that  those  bodies  are  nothing  more  than  an  enlarged  condition  of  the 
villi  which  normally  grow  from  the  surface  of  the  visceral  arachnoid, 
or  from  the  inner  serous  surface  of  the  dura  mater  ;  and  it  would  seem 
that  at  times  the  villi  may  increase  so  much  in  size  and  numbers  as  to 

'  Mr.  Sibley,  Tram.  Path.  Soc,  vii.  pp.  214  256  ;  Mr.  Shaw,  idem,  v.  p.  200  •  Sir 
H.  I  hompson,  viii.  p.  262  ;  Mr.  Bryant,  xi.  p.  153 ;  Dr.  W.  C.  M'Intosh  in  Edin.  Med 
Journal,  January  1866. 

2  Prof,  yon  Brans  has  recorded  {Drciundzwanzig  neue  Beobachtungcn  von  Polvvcn 
frmo  Tubingen,  1868)  several  cases  where  he  had  been  able  to  remove  the 
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form  well-marked  tumours.  Professor  Cleland  has  recently  described  1 
two  cases,  in  one  of  which  a  tumour  as  large  as  a  small  orange,  in  the 
other  as  large  as  a  walnut,  projected  from  the  inner  surface  of  the 
dura  mater.  Whilst  the  surface  of  each  tumour  was  in  part  smooth, 
it  was  to  a  large  extent  papillary  or  villous.  Dr.  Cleland  concludes 
from  the  examination  of  these  tumours,  that  they  were  produced  by  a 
morbid  enlargement  of  the  villous  growths  from  which  the  Pacchionian 
bodies  are  themselves  derived.  A  villous  or  papillary  tumour  has 
been  recorded  by  Dr.  Moxon,2  growing  into  the  sub-arachnoid  space 
from  the  free  surface  of  the  pia  mater  covering  the  pons  Varolii. 

Papillary  growths  from  synovial  membranes  do  not  fall  to  be  con- 
sidered in  a  course  of  lectures  on  tumours. 

»  Glasgow  Medical  Journal,  July  1853.  2  Trans.  Path.  Soc.  xix.  p.  21. 
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LECTURE  XXIX. 

RECURRENT  TUMOURS. 


In  the  course  of  these  lectures  on  tumours,  I  have  pointed  out,  under 
the  head  of  each  class,  that,  after  the  complete  removal  of  one  no 
growth  of  a  similar  nature  is  likely  to  recur  in  the  same,  or  in  any 
other  part.  And  this  is  certainly  the  rule  for  the  whole  class  of  innocent 
tumours,  and  a  character  by  which  they  are  seen  to  be  essentially 
different  from  cancers,  amongst  which  recurrence,  after  removal,  in  the 
same,  and  in  other  parts,  is  the  rule.  I  have,  however,  had  to  mention, 
in  connection  with  most  of  the  groups  into  which  the  innocent  tumours 
have  been  divided,  instances  in  which  recurrence  took  place  after 
complete  extirpation.  As  this  is  so  important  a  character,  and  one  which 
possesses  so  much  interest  both  clinically  and  pathologically,  we  may 
fairly  be  justified  in  grouping  these  tumours  under  the  separate  head 
of  Recurrent,  and  devoting  a  lecture  to  their  consideration. 

Almost  every  form  of  tumour  may  occasionally  present  examples  of 
recurrence,  so  that  the  distinguishing  term  I  have  employed  must  be 
understood  to  express,  not  the  possession  of  any  specific  form  or 
structure,  but  rather  a  peculiar  tendency  manifested  in  the  life  of  the 
tumour.  For  it  may  be  accepted  as  a  well-established  fact,  both  in 
physiology  and  pathology,  that  apparent  similarity  of  structure  between 
two  or  more  different  parts  is  not  of  itself  sufficient  to  determine 
functional  correspondence.  The  examination,  therefore,  of  any  texture 
either  morbid  or  healthy,  cannot  be  regarded  as  complete  if  it  is  limited 
to  a  mere  determination  of  its  form,  appearance,  and  structure 
Its  growth,  development,  tendencies,  influences  upon  the  individual  in 
whom  it  occurs,  in  short,  its  life,  must  be  attended  to.  Its  teleological 
as  well  as  its  morphological  aspects  are  to  be  considered. 

I  have  already  described  (p.  432)  instances  in  which  proliferous 
cysts  recurred  after  removal.  At  p.  451  a  case  of  recurrence  of  a 
fatty  tumour  has  been  referred  to,  and  on  p.  520,  et  seq.,  several  cases 
have  been  mentioned,  in  which   cartilaginous   tumours  not  only 
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returned  in  the  same  part,  but  even  appeared  in  distant  organs. 
Recurrence  and  secondary  deposits  of  the  myeloid  tumours  have  now 
been  described  in  more  than  one  instance  (p.  552), 1  and  the  mammary 
glandular  tumours  have  occasionally  returned  after  removal  (p.  563). 
The  fibro-cellnlar  tumours,  more  especially  in  the  soft  gelatinous  form 
which  has  recently  been  termed  myxoma  (p.  458),  also  present  addi- 
tional illustrations. 

Although  the  various  instances  of  recurrent  tumours  which  have 
been  recorded,  present  many  diversities  of  structure,  yet  they  may  be 
said  generally  to  have  possessed  the  characters  of  incomplete  develop- 
ment, to  have  exhibited  an  undue  preponderance  in  the  cell-elements 
which  they  contained,  and  to  have  presented  the  embryonic  or  rudi- 
mental,  rather  than  the  perfect  state  of  the  natural  tissues.  And  this 
rule  of  persistent  or  arrested  embryonic  structure  in  the  recurrent 
tumours  is  so  general,  that  in  practice  it  is  advisable  to  speak  with 
hesitation  of  the  ultimate  result  of  any  case  in  which  a  tumour  is  found 
to  be  composed  of  rudimental  tissues,  This  similarity  in  structure  to 
embryonic  texture  becomes  more  strongly  marked  after  each  removal 
and  recurrence.  A  tumour  which,  at  first,  might  be  not  unlike  the 
normal  fibrous  or  glandular  texture  in  which  it  grew,  after  repeated 
removal  and  recurrence  becomes  softer,  more  suoculent,  and  in  its  later 
growths  may  seem  to  the  naked  eye  little  more  than  like  masses  of  yel- 
low or  ruddy  soft  gelatine  with  bloodvessels.  The  later  are  usually 
much  more  rapid  in  their  progress  than  the  earlier  growths  :  they  are 
generally  less  well  defined,  penetrating  farther  and  more  vaguely  among 
the  interstices  of  adjacent  parts,  and  more  quickly  protruding  through 
the  skin  or  scars  over  them. 

And  in  these  characters  the  later-formed  tumours  assume  more  of 
the  character  of  malignancy  than  the  earlier.  In  the  case  I  relate  on 
p.  595,  the  last  tumour  was,  in  general  aspect,  hardly  to  be  distinguished 
from  brain-like  tumour,  though  in  microscopic  characters  essentially  like 
its  predecessors.  In  one  of  Professor  Gluge's  cases  the  transitions  to 
completely  malignant  characters  appeared  yet  more  sure.  Mr.  Symc 
also  expresses  a  similar  transition :  describing,  as  the  usual  course  of 

•  Dr  Wilks  also  has  recorded  a  case  {Path  Trans,  x.  p.  244)  of  a  man  whose  leg 
was  amputated  by  Mr.  Cock  for  a  largo  myeloid  tumour  of  the  head  of  the  fibula.  Two 
years  afterwards  a  recurrence  took  place  in  the  stump.  Removal  was  again  performed, 
and  a  few  days  afterwards  the  man  died  of  pleurisy.  At  the  post-mortem  exnrmnat  .on, 
secondary  myeloid  tumours,  of  considerable  size,  were  hanging  pendulous  trom  tno 
exterior  of  the  lungs,  but  not  infiltrating  their  substance.  But  the  more  frequent  result 
of  amput  Uions  for  recurrent  tumours  of  the  limbs  has  been  an  apparently  final  remedy. 
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the  cases  he  has  seen,  that,  after' one  or  two  recurrences  of  the  tumour, 
the  next  new  productions  present  a  degeneration  of  character,  excite 
pain,  proceed  to  fungous  ulceration,  and  thus  in  the  end  prove  fatal. 
So  that,  although  there  be  cases  in  which  this  evil  career  has  not  been 
run,  yet  I  think  we  may  regard  these  tumours  as  approximating  to  cha- 
racters of  malignancy,  not  only  in  their  proneness  to  recurrence  after 
removal,  but  in  their  aptness  to  assume  more  malignant  features  the 
more  often  they  recur.  Whatever  be  the  truth  concerning  the  supposed 
transformation  of  an  innocent  into  a  malignant  morbid  growth,  I  think 
it  can  hardly  be  doubted  that  in  the  cases  of  some  recurring  tumours 
the  successively  later  growths  acquire  more  and  more  of  the  characters 
of  thoroughly  malignant  disease.1 

But  this  evil  result  does  not  by  any  means  follow  as  a  necessary 
consequence  of  the  repeated  recurrence  of  the  tumour,  for  there  are 
many  cases  now  recorded  in  which  the  patient  retains,  to  all  appearance, 
perfectly  good  health,  and  shows  none  of  that  cachexia  which  would 
almost  certainly  exist  in  a  patient  who  had  suffered  repeated  recur- 
rences of  cancer.  No  more  striking  example  could  be  adduced  in 
illustration  than  the  case  related  by  Dr,  Douglas  Maclagan,  and  de- 
scribed further  on,  in  which  the  tumour  appeared  nearly  forty  years 
ago,  recurred,  and  was  removed  altogether  four  times,  with  consider- 
able intervals  between  each  recurrence,  and  yet  the  patient  is  still  in 
perfect  health. 

The  recurrence  of  these  tumours  takes  place,  not  merely  in  the 
same  organ  or  tissue,  but  in  loco — in  the  place  in  which  they  originally 
occurred — in  the  cicatrix,  or  closely  adjacent  to  the  scar  of  the  first 
operation  wound.  And  here,  again,  do  they  possess  a  character  by 
which  they  are  distinguished  from  the  malignant  tumours,  which  in 
their  recurrence  may  multiply  not  only  in  the  same  part  but  in  distant 
organs.  Cases  certainly  have  been  recorded,  more  especially  of  some 
cartilaginous  tumours  (p.  521),  in  which  growths  of  the  same  nature 
arose  in  distant  parts,  as  the  lungs,  but  in  them  there  is  distinct  evi- 
dence of  the  growth  being  propagated  either  directly  by  the  veins  or 
along  the  lymphatics  into  the  veins,  and  then  into  the  pulmonary  artery 
and  its  minute  branches. 

In  their  tendency  to  recur  m  loco,  in  the  undue  preponderance  of 

1  An  illustration  is  presented  by  a  remarkable  ease,  of  which  specimens  are  described 
in  Cat.  Mus.  St.  Bartholomew's,  Series  xxxv.  Nos.  28,  29.  Other  examples  are  adduced 
in  the  recurring  proliferous  cysts,  p.  432,  and  in  a  case  of  recurring  fibroid  recorded  by 
Mr.  lliiike,  Med.  Tims  and  Gazette,  Nov.  2!),  1802.  . 

Q  Q 


594  RECURRENT  FIBROID  TUMOURS. 

their  cell-constituents,  and  in  their  rudimental  or  embryonic  struc- 
tural characters,  these  recurrent  tumours  correspond  with  many  of  the 
tumours  which  Virchow  has  grouped  together  under  the  general  term 
Sarcoma. 

Thus  we  have  in  these  recurrent  tumours  characters  which  connect 
them  on  the  one  hand  with  the  innocent,  and  on  the  other  with  the 
malignant  tumours,  so  that  the  plan  I  have  adopted  of  placing  them  in 
a  group  intermediate  between  those  two  great  divisions  seems  not  in- 
expedient. And  this  relation  to,  and  partial  possession  of,  the  characters 
common  to  the  two  divisions,  appears  to  be  in  some  measure  accounted 
for  by  these  recurrent  tumours  being  so  frequently  found  in  members 
of  cancerous  families.  I  have  seen  several  cases  in  which  these  tumours 
occurred  in  the  descendants  or  near  relatives  of  those  who  are,  or  have 
been,  cancerous,  and  I  have  heard  and  read  of  others  like  them  ;  from 
which  I  have  been  led  to  form  the  opinion,  that,  amongst  the  members 
of  families  in  which  cancer  has  manifested  itself,  there  is  a  peculiar 
liability  to  the  production  of  tumours,  which  will  recur  after  repeated 
and  complete  excisions,  though  they  are  neither  cancerous  in  structure, 
nor  attended  with  similar  disease  in  the  lymphatic  or  other  organs ;  nor 
with  any  cachexia  but  such  as  may  be  ascribed  to  their  gradual  in- 
fluence upon  the  constitution.1 

With  these  general  remarks  on  the  group  of  recurrent  tumours,  I 
shall  now  proceed  to  a  special  and  more  detailed  account  of  the  tumours 
which  I  have  termed  Eecurrent  Fibroid  :  and  among  which  the  most 
numerous  and  striking  examples  of  recurrence  have  been  found,  al- 
though the  general  characters  of  the  group  are  equally  well  marked  in 
other  tumours  where  rudimental  structures  occur.  In  their  structural 
characters  the  recurrent  fibroid  tumours  correspond  with  the  spindle- 
celled  sarcomata  of  Virchow. 

A  brief  account  of  some  cases  of  this  tumour  may  best  illustrate  it. 

The  first  I  saw  was  from  a  gentleman,  sixty  years  old,  under  the 
care  of  Mr.  Stanley.  In  1846  a  tumour  was  removed  by  Mr.  Cockle 
from  the  upper  and  outer  part  of  his  leg.  It  lay  close  to  the  tibia, 
was  as  large  as  a  filbert,  aud  was  considered  fibrous.  Some  months 
afterwards  another  tumour  was  found  in  the  same  place,  and,  when  as 
large  as  a  walnut,  was  removed  by  Mr.  Hamilton,  of  the  London 
Hospital,  who  considered  it  '  decidedly  fibrous.*    In  October  1847,  Mr. 

'  For  ii  more  detailed  account  of  the  relations  of  recurrent  to  cancerous  tumours, 
I  may  refor  to  a  paper  in  the  Medical  Times  and  Gazette,  August  22,  18o7. 
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Stanley  removed  from  the  same  place  a  third  tumour ;  and  this  I  ex- 
amined minutely.  It  had  the  shape,  and  nearly  the  size,  of  a  patella, 
and  the  note  that  I  made  of  its  general  appearance  was,  that  it  was 
'  very  like  those  fibrous  tumours  which  are  whitest,  most  homogeneous, 
and  least  fasciculate  and  glistening  ; '  and  that '  without  the  microscope 
I  should  certainly  have  called  it  a  fibrous  tumour.' 

The  microscopic  examination,  however,  showed  peculiar  structures 
(Fig.  93).    The  tumour  was  composed  almost  entirely  of  very  narrow, 


Fig.  93. 

spindle-shaped,  elongated,  caudate,  and  oat-shaped  nucleated  cells, 
many  of  which  had  long  and  subdivided  terminal  processes.  Their 
contents  were  dimly  shaded ;  and  in  many  instances  the  nuclei  ap- 
peared to  swell  out  the  body  of  the  cell,  as  in  the  most  elongated 
granulation-cells.  With  these  cells  were  scattered  free  nuclei,  and 
grumous  or  granular  matter,  such  as  might  have  been  derived  from 
disintegrated  cells.  Very  little  filamentous  tissue  was  contained  in  any 
part  of  the  tumour. 

Now,  in  the  extirpation  of  the  third  tumour,  the  parts  around  it 
were  very  freely  removed,  the  periosteum  was  scraped  from  the  tibia, 
and  every  assurance  seemed  to  exist  that  the  whole  disease  was  cleared 
away.  But,  in  June  1848,  two  small  tumours  appeared  in  the  subcu- 
taneous tissue  just  below  the  seats  of  the  former  operations.  These 
also  were  removed,  and  these  had  the  same  fibrous  appearance,  and  the 
same  minute  texture,  as  the  preceding.  Some  months  only  elapsed 
before  in  the  same  place  another  tumour  grew ;  i.e.  a  sixth  tumour. 
The  patient,  despairing  of  remedy  by  operations,  allowed  this  to  grow 
till  November  1850,  by  which  time  it  had  acquired  a  diameter  of  be- 
tween four  and  five  inches,  and  protruded  as  a  large  soft  fungoid  mass 
from  the  front  of  the  leg.    Two  profuse  haamorrhages  occurred  from 

Fig  93.  Microscopic  elements  of  a  recurring  fibroid  tumour  described  above 
Magnified  about  400  times.  UeQ  db0Ve- 
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it,  and  made  him  earnestly  beg  that  his  limb  might  be  removed  to  re- 
lieve him  from  the  extreme  misery  of  his  disease.  The  amputation  was 
performed,  and  he  died  in  a  few  days. 

The  tumour1  appeared  confused  with  the  thin  skin  over  it.  It 
rested  below  on  the  muscles  of  the  leg,  but  was  not  mixed  with  them, 
except  at  a  scar  from  the  former  operations.  The  tumour  was  milk- 
white,  soft,  and  brain-like,  except  where  discoloured  by  effused  blood, 
and  in  the  exposed  parts  was  soft,  pulpy,  and  grumous.  One  would 
certainly,  judging  by  its  general  aspect,  have  called  this  a  brain-like 
medullary  cancer ;  and  yet  it  had  essentially  the  same  microscopic 
characters  as  the  tumours  I  first  examined  from  the  same  patient : 
only,  the  narrow,  elongated,  caudate  cells  were  very  generally  filled 
with  minute  shining  molecules,  as  if  from  fatty  degeneration  connected 
with  the  protrusion  and  partial  sloughing  of  the  mass.  Unfortunately 
no  examination  of  the  body  was  made  after  death,  and  it  could  only  be 
guessed,  from  the  absence  of  emaciation,  and  of  all  other  indication 
of  general  loss  of  health,  that  no  similar  disease  existed  in  internal 
organs. 

In  another  case  of  the  same  kind,  I  assisted  Mr.  Stanley,  in  May 
1848,  in  the  removal  of  a  tumour  from  the  shoulder  of  a  gentleman 
twenty-eight  years  old.  It  had  been  growing  under  the  deltoid  for 
six  months,  was  loosely  connected  with  the  surrounding  parts,  and  was 
about  three  inches  in  diameter.  It  had  the  general  aspect  of  a  common 
fibrous  tumour  :  firm,  tough,  white,  traversed  with  irregular  bands. 
It  was  easily  and  completely  removed,  but  was  not  examined  with 
the  microscope.  The  wound  of  the  operation  healed  well ;  but,  two 
months  afterwards,  a  second  tumour  appeared  under  the  cicatrix.  This 
was  removed  with  some  of  the  adjacent  muscles,  and  other  tissues.  It 
was  like  the  first,  only  less  tough,  and  more  lobed,  and  elastic ;  but 
under  the  microscope,  instead  of  appearing  fibrous,  it  was  found  to  be 
composed  almost  entirely  of  elongated  and  caudate  nucleated  cells,  very 
like  those  described  in  the  last  case,  and  mixed  with  free  nuclei  and 
granular  matter. 

In  March  1849,  a  third  tumour  was  removed  from  the  same  part, 
which  had  been  noticed  two  months,  and  again  presented  the  same 
character ;  it  was  indeed  greyer,  and  less  firm,  and  more  shining  and 
succulent  on  its  cut  surfaces,  but  the  differences  to  the  naked  eye  were 
not  great,  and  the  microscopic  structure  was  the  very  same  as  in  the 

former  instance. 

•  la  the  Museum  of  St.  Bartholomew's,  Series  xsxr.  No.  97. 
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In  October  1849,  another  tumour  had  formed,  and,  after  it  had 
resisted  various  methods  of  treatment,  Mr.  Stanley  removed  it,  by  a 
fourth  operation,  in  December.    This  had  again  the  same  character. 

In  the  course  of  1850,  a  fifth  tumour  appeared  in  the  same  part, 
and  this,  after  growing  slowly  for  an  uncertain  time,  ceased  to  in- 
crease, and  has  now  been  for  a  long  time  stationary,  without  in.  any 
way  interfering  with  the  patient's  health.  He  is  pursuing  an  active 
occupation,  and,  but  for  the  tumour,  might  be  thought  a  healthy 
man. 

In  a  third  case,  Mr.  Syme  removed,  in  1839,  a  tumour  which, 
without  any  known  cause,  had  been  growing  for  a  year,  over  the  an- 
terior part  of  the  first  right  rib  of  a  gentleman  forty-eight  years  old. 
Two  years  after  the  operation,  another  tumour  appeared  in  or  near  the 
same  part,  and  was  removed  by  Mr.  Syme  in  1843.  A  third  was  re- 
moved by  him  in  1847  ;  and  a  fourth  in  1849.  After  another  distinct 
interval  of  apparent  health,  a  fifth  tumour  appeared,  and  grew  quickly, 
and  was  removed  by  the  same  gentleman  in  1851.  In  one  of  these, 
an  account  of  which  was  published  by  Mr.  Syme,  Dr.  Hughes  Bennett 
found  microscopic  structures  similar  to  those  of  the  fibro-plastic  tu- 
mours of  Lebert;1  similar,  therefore,  I  have  no  doubt,  to  those  de- 
scribed above.  The  patient  recovered  from  the  last  operation,  as  from 
all  the  previous  ones,  quickly  and  favourably ;  but  the  wound  had 
scarcely  healed  when  two  more  tumours  appeared  beneath  the  scar, 
like  the  preceding  ones,  except  in  that  they  grew  more  rapidly. 

One  of  these  tumours  was  so  firmly  fixed  at  the  clavicle  that  no 
further  operation  could  be  recommended.  In  six  months'  growth  the 
tumours,  at  first  distinct,  had  formed  a  single  mass,  deeply  lobed,  of 
oval  form,  measuring  a  foot  in  one  direction,  and  about  ten  inches  in 
the  other.  It  covered,  and  felt  as  if  tightly  fixed  to,  the  middle  half 
of  the  clavicle,  and  thence  extended  downwards  over  the  chest,  and 
outwards  towards  the  axilla.  It  felt  heavy,  firm,  tense,  and  elastic. 
The  skin,  thinly  stretched  over  it,  and  by  its  tension  appearing  as  if 
adherent,  was  generally  florid,  but  in  some  parts  livid,  and  over  the 
most  prominent  lobes  ulcerated  ;  but  the  principal  ulcers  were  super- 
ficial, covered  with  healthy-looking  granulations,  discharging  thick 
pus,  having  no  cancerous  or  other  specific  character  :  only  one  of  them 

1  Monthly  Journal  of  Medical  Science,  x.  p.  194.    Probably  this  refers  to  the 
elongated  cells  alone.    I  have  not,  in  any  of  these  tumours,  found  the  large  manv 
nucleated  colls  which  occur  in  most  of  the  tumours  named  fibro-plastfc  by  M. 
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had  a  thiu  slough.  Such  were  the  characters  of  the  disease  when  I 
saw  it  in  February  1852,  and  it  was  very  striking,  as  evincing  'one  of 
the  contrasts  between  this  form  of  tumour  and  any  rapidly-growing 
ulcerated  cancer,  that  the  patient's  general  health  was  scarcely  affected. 
He  was  still  a  florid  sturdy  man  ;  and  he  fed,  slept,  talked,  and  moved 
about  as  a  man  in  health  might  do.  He  suffered  scarcely  any  pain ; 
but,  within  the  last  month,  the  ulcerated  surface  of  the  tumour  had 
bled  severely.  The  tumour  was  now  submitted  to  compression,  with 
Dr.  Neil  Arnott's  apparatus  ;  and  with  some  advantage,  inasmuch  as 
its  growth  was  retarded,  and  the  heemorrhage  was  prevented,  so  long 
as  the  pressure  was  maintained.  Twice,  however,  on  the  instant  of 
removing  the  apparatus,  I  saw  arteries  as  large  as  the  radial  throw 
blood  in  a  jet  far  from  the  trunk.  The  bleeding  was  in  this  respect 
such  as  I  have  never  seen  from  the  proper  vessels  of  any  other  tumours, 
and  was  like  that  described  as  occurring  in  the  first  of  these  cases. 

It  would  be  useless  to  tell,  at  any  length,  the  later  history  of  this 
case.  The  tumour  increased  constantly  to  the  time  of  the  patient's 
death  in  July  1852 ;  but,  in  the  last  two  months,  several  small  portions 
of  it  sloughed  away,  and  it  gradually  shifted  lower  down  on  the  chest, 
leaving  the  clavicular  region,  so  that  at  the  time  of  death  it  lay  movable 
on  the  muscles,  and  could  be  removed,  '  as  a  common  fatty  tumour 
might  be,'  without  dividing  any  important  part :  death  seemed  due  to 
mere  exhaustion,  consequent  on  the  discharge  from  the  tumour,  and 
the  pain  to  which,  as  it  extended  farther  into  the  axilla,  it  gave  rise. 
Dr.  Eoss,  to  whom  I  am  indebted  for  an  account  of  the  conclusion 
of  the  case,  could  find  no  indication  of  disease  in  any  internal  organ. 
Only  the  tumour  was  allowed  to  be  examined  after  death  ;  and  Dr.  Eoss 
wrote  to  me  of  it,  in  addition  to  the  account  of  the  absence  of  any  deep 
connection  or  infiltration  of  adjacent  tissues,  that  1  its  texture  was  pretty 
hard,  like  that  of  a  fibrous  tumour,  but  not  nearly  so  dense  or  crisp  as 
scirrhus.  It  scarcely  gave  out  any  blood  on  being  cut  into  ;  but  here 
and  there  was  to  be  seen,  on  the  surface  of  a  section,  the  open  mouth  of 
a  vessel,  just  as  in  a  section  of  liver.  All  the  textures  behind,  forming 
the  bed  of  the  tumour,  appeared  quite  healthy. 

A  portion  of  the  tumour,  kindly  sent  to  me  by  Dr.  Eoss,  was,  after  hav- 
ing lain  in  spirit,  milk-white,  firm,  elastic,  of  very  close  texture,  breaking 
and  tearing  with  a  coarse  fibrous  grain.  It  had,  most  nearly,  the  as- 
pect of  a  very  firm  fibro-cellular  tumour  altered  by  spirit.  When 
scraped  it  yielded  little  or  no  fluid,  but  white  shreds,  in  which,  together 
with  much  that  looked  like  withered  tissue  or  debris,  there  were  abun- 
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dant  slender  awn-shaped  corpuscles,  such  as  are  sketched  in  Fig.  94. 
They  looked  dry  and  shrivelled,  containing  no  distinct  nuclei,  but  mi- 
nute shining  particles,  as  if  themselves  were  outgrown  nuclei.  "With 
these,  also,  were  numerous  broader  and  shorter  corpuscles,  of  the  same 


Fig.  94. 

general  aspect,  but  enclosing  oval  nuclei ;  and  yet  more  numerous  smaller 
bodies,  like  shrivelled,  oval,  elongated,  free  nuclei,  dotted,  and  contain- 
ing minute  shining  particles.  The  whole  mass  appeared  made  up  of 
corpuscles  of  these  various  shapes,  irregularly  or  lineally  imbedded  in  a 
substance  that  was  nearly  structureless  or  imperfectly  fibrillated.  Only 
in  a  few  places,  perhaps  in  the  partitions  of  the  lobes,  there  was  a  very 
small  quantity  of  fine  connective  tissue. 

I  think  there  can  be  no  doubt  that  this  case  was  essentially  of  the 
same  kind  as  the  former  two  ;  and  the  constancy  of  their  peculiarities 
in  both  history  and  structure  appears  sufficient  to  justify  the  placing 
them  in  a  separate  group  and  under  a  separate  title.  But  these  are 
not  the  only  cases  to  be  cited. 

Professor  Gluge  has  given  a  good  general  account  of  the  history  of 
such  tumours  as  these,  as  examples  of  the  forms  transitional  to  cancer. 
He  names  them  '  albuminous  sarcoma ; '  a  term  one  hears  frequently 
used,  without,  perhaps,  any  clear  meaning;  yet  generally,  I  think, 
with  the  suspicion  that  the  growths  to  which  it  is  applied  are  not  wholly 
innocent.  Among  the  cases  which  he  cites,  one  coincides  exactly  with 
those  I  have  detailed.  A  major,  forty-five  years  old,  fell  from  his  horse 
in  1843.  Six  or  seven  weeks  afterwards,  a  tumour  appeared  over  his 
scapula.  It  was  removed,  but  after  some  months  returned.  Between 
1843  and  1848,  four  such  tumours  were  removed  from  the  same  part. 
In  1848,  the  patient  was  under  the  care  of  M.  Seutin,  who  removed  the 

Fig.  94.  Microscopic  structures  of  the  recurring  fibroid  tumour  described  above 
Magnified  450  times. 
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fifth  tumour  and  Gluge's  description  of  this,  including  the  expression 
that  in  colour  and  consistence  it  was  like  the  muscular  tissue  of  the 
intestinal  canal,  leaves  little  doubt  that  it  was  like  the  less  firm  of  the 
specimens  that  I  have  been  describing.  In  the  last  of  these  five  operations, 
and  in  one  previously,  the  removal  of  the  tumour  was  followed  by  free 
cauterisation  of  the  wound  ;  yet  the  last  account  published  by  Professor 
Gluge  was,  that  in  April  1849,  a  sixth  tumour  had  appeared  in  the 
same  part ;  and  he  has  informed  me  by  letter  that  in  1850  the  patient 
died. 

A  case  which,  in  its  conclusion,  is  the  most  instructive  of  all  that 
have  been  recorded,  is  related  by  Dr.  Douglas  Maclagan.1 

A  girl,  twenty-two  years  old,  had  a  tumour,  of  three  years'  growth, 
on  the  left  lumbar  region,  about  an  inch  from  the  spine.  In  1832,  it 
was  about  as  large  as  a  jargonelle  pear,  firm,  but  elastic  and  movable, 
and  below  it  was  a  portion  of  indurated  skin.  The  tumour  and  diseased 
skin  were  removed,  and  the  former  '  possessed  most  of  the  characters 
of  a  simple  fibrous  tumour.'  After  about  twelve  months  the  disease 
returned  in  the  scar.  Three  little  tumours  formed,  and  these,  with  the 
scar,  were  removed  freely  in  February  1834.  '  The  extirpated  mass 
bore  a  striking  resemblance  to  that  previously  removed.'  Between 
twelve  and  eighteen  months  later,  a  third  growth  appeared,  which,  after 
increasing  for  a  year  and  a  half,  was  removed.  '  It  had  the  same  elas- 
tic feel  and  fibrous  appearance ;  and  the  semi-transparent  pinkish 
grey  colour  was  the  same  as  in  the  original  tumour.'  In  March  1857, 
Dr.  Maclagan  sent  me  a  portion  of  another  tumour  cut  out  from  the 
same  place  in  this  patient,  by  Mr.  Spence.  4  This  specimen  presented 
to  the  naked  eye  exactly  the  same  appearance  which  the  former  tumours 
did.'  On  microscopic  examination  it  was  exactly  after  the  type  of  the 
recurrent  fibroid  tumours,  and  in  naked-eye  appearance  just  like  the 
others  that  I  have  seen.  In  November  1868,  Professor  Spence  ex- 
cised from  the  right  breast  of  this  woman  a  tumour  of  the  size  of  half 
a  small  melon.  It  was  hard,  almost  stony,  and  painful,  and  the  nipple 
was  retracted ;  but  the  axillary  glands  were  not  enlarged.  The  section 
of  the  tumour  was  concave ;  its  colour  dullish  white  with  yellowish 
spots,  and  it  contained  a  cyst,  which  had  smooth  vascular  walls  mid 
puriform  contents.  The  tumour  had  in  part  a  well-defined  outline, 
but  in  part  it  was  blended  with  the  surrounding  fat  and  areolar  tissue. 
The  cell-forms  making  up  the  chief  part  of  the  tumour  were  circular, 


1  Edinburgh  Medical  and  Surgical  Jottrn*!,  xlviii. 
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or  oval,  or  caudate,  or  irregularly  stellate,  and  they  lay  in  an  ill-defined 
trabecular  structure.  Through  the  courtesy  of  Dr.  Maclagan  I  am 
enabled  to  state,  that  at  this  date  (January  1870)  there  has  been  no 
recurrence  of  the  tumour,  either  in  the  breast  or  in  the  loins.  -  The 
woman  is  now  in  her  sixtieth  year,  and  in  the  enjoyment  of  good 
health. 

Dr.  Maclagan  has  added  the  account  of  another  case,  in  which  the 
essential  features  were  quite  similar.  Another,  which  I  believe  must 
be  referred  to  this  group,  is  accurately  described  and  figured  by  Dr. 
Hughes  Bennett.1 

Some  cases  have  occurred  in  the  practice  of  Sir  J.  T.  Simpson,  in 
which  fibrous  tumours,  growing  from  the  cervix  uteri  into  the  vagina, 
and  removed  by  operation,  have  recurred  after  an  interval  of  some 
time.  When  cut  into,  these  recurrent  uterine  tumours  do  not  exhibit 
the  concentric  appearance  so 
characteristic  of  the  ordinary 
fibrous  tumour  of  the  uterus,  but 
have  much  more  of  a  granular 
aspect.  In  one  case  the  tumour 
recurred  three  times,  and  the 
tumours  removed  on  the  second 
and  third  occasions  were  exami- 
ned microscopically  by  Professor 
Turner.  In  the  second  tumour 
the  fibro-muscular  structure  was 
recognised,  more  especially  in 
and  near  the  pedicle  of  attach- 
ment. But  when  the  tumour  was  well  teased  with  needles,  numerous 
pale,  round,  oval,  caudate,  and  spindle-shaped  nucleated  corpuscles, 
similar  to  those  just  described  as  met  with  in  the  recurrent  fibroid 
tumours,  were  also  recognised.    The  nuclei  of  the  spindle-shaped  cells 

Fig.  95.  Microscopic  structure  of  the  recurrent  fibroid  uterine  tumour  described 
in  the  text. 


'  On  Cancerous  and  Cancroid  Growths,  p.  87.  Cases  of  recurrent  fibroid  tumours 
hayo  been  recorded  by  Mr.  Birkett  in  Guy's  Hospital  Reports,  Series  iii  iy  •  Mr 
Hutelnnson,  Med.T.  and  Gaz  August  20,  1853  ;  Billroth,  VirchoVs  Archiv',  viii" 
1855 ;  Vernetnl,  Mem,  de  la  Soc.  do  Biologic,  1855 ;  Mr.  Callender,  Trans.  Path  Roc  ' 
«.  P-  327  ;  Dr.  Roberts,  Beale's  Archives,  October  1861  ;  Mr.  Annandalo,  Ed  '  S 
Jou^  p.  432,  1862  .  Mr.  c>  Heafch  and  Mr_  T  November  if 
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were  round  or  oval,  and  not  rod-like  as  in  the  contractile  muscular 
fibro-cells. 

In  the  last  tumour  removed,  the  muscular  tissue  could  not  be  re- 
cognised, and  the  connective  tissue  was  very  sparing.  The  tumour 
was  chiefly  composed  of  spindle-shaped  nucleated  cells,  such  as  are 
drawn  in  b,  Fig.  95.  These  cells,  as  at  a,  lay  in  close  contact  with 
each  other.  In  some  localities,  as  at  c,  the  nuclei  were  imbedded  in  a 
dimly  granular  protoplasm,  in  which  no  well-defined  differentiation 
into  distinct  corpuscles  was  seen.  Numerous  so-called  free  nuclei,  as 
at  d,  were  visible  in  the  field  of  the  microscope,  which  closely  resembled 
in  form  and  appearance  the  nuclei  within  the  fusiform  cells,  and  had 
probably  escaped  during  the  dissection  of  the  various  specimens  ex- 
amined. The  tumour  was  a  characteristic  example  of  the  recurrent 
fibroid  tumour,  or  spindle- celled  sarcoma. 


FlBRO-NUCLBATED  TUMOURS. 

Dr.  Hughes  Bennett1  has  given  the  name  of  Fibro-nticleated  to 
certain  tumours,  first  described  by  himself,  which  have  I  think  a  very 
near  affinity  with  those  which  I  bave  been  considering.  They  are, 
indeed,  of  so  rare  occurrence,  that  we  cannot  as  yet  be  sure  of  many 
things  concerning  them  ;  but  their  most  usual  characters  seem  to  be,  as 
assigned  by  Dr.  Bennett,  a  general  resemblance  to  the  fibrous  tumours  ; 
a  tendency  to  return  in  the  part  from  which  one  has  been  excised  ;  an 
absence  of  disposition  to  affect  lymphatics  or  more  distant  parts  ;  and 
a  texture  '  consisting  of  filaments  infiltrated  with  oval  nuclei.'  The 
first  three  characters  are  repetitions  of  those  belonging  to  the  recurring 
fibroid  tumours  ;  the  last  is  not  so  ;  and  yet  the  difference  of  structure 
is  such  as  may  consist  with  a  very  near  natural  relationship. 

The  history  of  these  cases  is  important,  especially  because,  like  the 
last  described,  they  seem  to  occupy  a  kind  of  middle  ground  between 
innocent  and  malignant  tumours.  They  are  among  the  diseases  which 
are  often  spoken  of  as  '  semi-malignant,'  '  locally  malignant,'  or  1  less 
malignant  than  cancer:  '  terms  which  are  generally  used  in  relation  to 
what  are  deemed  exceptional  cases,  but  which  may  appear  to  have  a 
real  meaning  if  ever  we  can  apply  them  to  well-defined  groups  of 
tumours. 

The  most  characteristic  of  the  cases  described  by  Dr.  Hughes 
Bennett  was  that  of  a  lady  twenty-five  years  old,  from  whom,  when  she 
'  On  Cancerous  and  Cancroid  Growths,  p.  176,  etc. 
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was  eighteen,  a  tumour  of  four  years'  growth  was  removed  from  the 
left  thigh,  nearly  in  front  of  the  great  trochanter,  After  its  removal 
there  remained  a  small  hard  knot  in  the  scar  ;  but  no  change  ensued 
in  this  for  six  years.  Then  it  began  to  enlarge  and  increase,  and  in  a 
year  increased  to  the  size  of  a  small  almond-nut.  It  was  superficial, 
quite  movable,  and  intimately  adherent  to  the  skin.  It  was  hard  and 
dense  ;  and  its  cut  surface  was  smooth,  slightly  yellowish,  and  yielded 
no  juice  on  pressure.  It  appeared  to  consist  of  fine  filaments,  among 
which  oval  bodies,  like  nuclei  with  nucleoli,  were  everywhere  infil- 
trated. Here  and  there  large  oval  rings  appeared,  marked  by  con- 
verging irregular  lines,  and,  in  a  few  places,  oval  spaces  surrounded 
with  concentric  marks,  like  sections  of  gland-ducts. 

The  only  well-marked  case  that  I  have  yet  seen  was  that  of  a  boy, 
ten  years  old,  on  the  palmar  aspect  of  whose  forearm  a  small  indentation 
was  noticed  at  birth.  This  part  was  slightly  wounded  when  he  was 
two  years  old,  and  from  that  time  a  tumour  began  to  grow.  "When  he 
was  four,  the  tumour  was  removed  (of  course  completely)  by  Mr.  Sands 
Cox,  but  the  wound  did  not  heal  before  another  growth  appeared.  This 
increased  at  first  slowly,  but  at  last  quickly ;  and  when  the  boy  came 
cinder  my  care,  it  formed  an  oval  swelling  rising  to  nearly  an  inch  and 
a  half  above  the  surrounding  skin,  and  measuring  from  three  to  three 
and  a  half  inches  in  its  diameters.  The  skin  over  it  was  very  thin, 
adherent,  tense,  and  florid,  and  at  the  centre  ulcerated,  and  superficially 
scabbed ;  the  ulcerated  surface  was  granulated,  like  one  slowly  healino-. 
The  mass  felt  firm  and  elastic,  and  at  its  borders  very  tough,  like  th 
tissue  of  a  cicatrix  ;  little  cord-like  branching  processes  extended  from 
its  borders  outwards  in  the  deeper  substance  of  the  cutis  ;  and  abov 
the  principal  mass  another,  like  a  small  flattened  induration  of  the  skin, 
was  felt.  The  growth  was  not  painful,  and  the  general  health  appeared 
good.    Some  axillary  glands  were  slightly  enlarged. 

I  removed  the  whole  disease,  with  all  the  surrounding  skin  that 
appeared  in  any  way  unhealthy,  and  large  portions  of  the  fascia  of  the 
forearm  and  of  the  intermuscular  septa,  to  which  the  base  of  the  growth 
adhered  intimately,  and  which  were  indurated  and  thickened.  The 
wound  very  slowly  healed ;  the  enlargement  of  the  axillary  glands 
subsided ;  and  the  patient  remained  well  for  about  twelve  years  after 
the  operation. 

The  tumour  was  intimately  adherent  to  all  the  parts  adjacent  to  it 
yet  was  distinct  and  separable  from  them.  Its  section  was  smooth  and 
shining,  of  stone-grey  colour,  shaded  with  yellowish  tints.    It  was 
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lobed  ;  but  in  its  several  lobes  was  uniform,  and  with  no  appearance  of 
fibrous  or  other  structure  :  but  intersected  irregularly  by  white  and  buff- 
yellow  branching  lines,  where  the  microscope  found  a  fatty  degeneration 
of  tbe  tissue.  In  texture  the  tumour  was  firm,  but  easily  breaking  and 
splitting  in  layers,  shell-like ;  with  tbe  microscope  it  appeared  to  be 
composed  of  two  materials — namely,  nuclei,  and  a  sparing  granular  or 
molecular  substance  in  which  they  were  imbedded.  These,  as  sketcbed 
in  Kg.  96,  were  so  like  those  represented  by  Dr.  Bennett,  as  to  leave 

little  doubt  of  the  similarity  of  the 
two  cases  ;  only  there  was  less  appear- 
ance of  fibrous  structure,  and  less  of 
texture  like  tbat  of  the  glands.  The 
nuclei  were,  generally,  of  regular 
elongated  oval  sbape,  from  t-^q-^  to 
5^0^  of  an  inch  in  length,  and 
generally  bi-nucleolated ;  compara- 
tively few  were  broader,  or  reniform, 
or  irregular.  They  were  very  thick- 
set in  a  molecular  basis-substance, 
and  in  many  parts  (perhaps  in  all  that  were  not  disturbed)  they 
appeared  as  if  arranged  in  overlaying  double  or  triple  rows,  wbich 
radiated  to  a  distance  from  some  point,  or  from  some  space  of  round  or 
elongated  oval  form.  Tbese  spaces,  if  tbey  were  such,  appeared  full  of 
molecular  matter. 

It  would  be  wrong  to  endeavour  to  draw  many  conclusions  from  so 
small  experience  as  yet  exists  on  these  tumours.1  I  will  only  express 
or  repeat  my  belief  tbat  these  are  examples  of  a  form  of  tumour  which 
will  be  found  most  nearly  related  to  the  recurring  fibroid  tumours. 
They  have  been  included  by  Virchow  in  his  group  of  spindle-celled 
Sarcoma. 

Fig.  96.  A,  Nuclei ;  b,  nucleated  structure  of  the  tumour  described  above,  a 
ma<niified  450  times ;  b  about  250  times. 


Fig.  96. 


1  A  recurrent  tumour  removed  by  Mr.  Nunn  from  the  femalo  breast  (Thins. 
Soc.  xix.  p.  380)  is  apparently  a  tumour  of  the  nbro-nucleated  form. 
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LECTURE  XXX. 

SCIRRHOUS  OR  HARD  CANCER. 

PART  I.  ANATOMY. 

The  foregoing  lectures  on  tumours  have  comprised  the  histories  of  the 
Innocent  and  the  Recurrent  Tumours;  and  in  the  first  of  them  I 
related  the  characters  generally  appertaining  to  the  Malignant  Tumours, 
or  Cancers,  which  it  now  remains  to  describe. 

For  an  account  of  this  class  of  tumours  it  will,  I  hope,  suffice  if, 
after  reference  to  the  first  of  these  lectures,  I  describe,  in  order,  each  of 
the  chief  forms  in  which  cancers  occur,  and  then  gather  such  conclusions 
as  may  be  drawn  respecting  the  general  pathology  of  the  whole  class, 
and  the  relations  of  the  several  forms  to  each  other,  and  to  other 
tumours. 

The  chief  forms  of  cancer  are  named  severally  Scirrhous,  Medullary, 
Epithelial,  Melanotic,  Hasmatoid,  Osteoid,  Colloid,  and  Villous.  These, 
at  least,  are  the  names  most  frequently  applied  to  them.  The  degrees  of 
difference  between  the  diseases  to  which  they  are  severally  applied  are 
not  nearly  equal;  and,  probably,  under  certain  of  them,  two  or  more 
diseases  are  included  which  are  sufficiently  different  to  justify  their 
separation  with  distinct  names.  But  these  are  points  which,  having  just 
mentioned,  I  may  leave  to  be  discussed  in  the  account  of  each  form  of 
cancer,  or  in  the  concluding  lecture. 

First,  I  will  speak  of  Scirrhous  or  Hard  Cancer. 

Being  both  more  frequent  and  more  obvious  than  any  other  form  of 
cancer,  this  was,  to  the  beginning  of  the  present  century,  the  type  and 
chief  example  of  the  disease;  and  so,  in  regard  to  its  physiology,  and 
many  particulars  of  its  structure,  it  may  still  remain.  It  has  received 
many  names,1  such  as  scirrhus,  scirrhoma,  and  others,  expressing  that 


'  Enumerated  by  Dr.  Walsho  :  On  Cancer,  p.  10. 


606 


SCIRRHOUS  CANCER 


hardness  of  texture  which  is  its  distinctive  and  especial  characteristic  ; 
or  such  as  Carcinoma  reticulare,  implying  certain  minute  peculiarities 
of  structure.  I  believe,  however,  that  these  peculiarities  are  too  in- 
constant and  accidental  to  justify  the  division  that  they  suggest :  I  will 
therefore  include  them  all  under  the  name  of  Scirrhous  or  Hard 
Cancer  ;  and  will  use  these  terms  for  all  stages  of  the  disease, 
avoiding  that  which  seems  always  a  confusing  distinction  in  which, 
before  ulceration,  the  disease  is  called  Scirrhus,  and  after  it,  Cancer. 

I  will  describe  the  Scirrhous  Cancer  first,  as  it  occurs  in  the  breast, 
becanse  here  the  disease  is  far  more  frequent  than  in  any  other  part,  and 
presents,  openly,  most  of  its  varieties  of  appearance  according  to  its 
snccessive  stages,  and  the  accidents  to  which  it  is  exposed. 

The  scirrhous  or  hard  cancers  in  the  breast  are  very  far  from  being 
so  uniform  that  they  may  be  briefly  described.  I  believe  that  they  are 
always  primary  cancers  ;  always  infiltrations  ;  and  almost  always  seated, 
in  the  first  instance,  in  some  part  of  the  mammary  gland ;  but,  when 
we  compare  their  other  characters  in  any  large  number  of  specimens, 
we  find  in  them  many  and  great  diversities.  Probably,  therefore,  it 
will  be  best  if  I  describe  first  and  chiefly  the  ordinary  characters  of  the 
disease  ;  the  form  in  which  it  is  most  frequently  seen,  when  it  has  not 
been  changed  by  softening,  ulceration,  or  any  other  morbid  process.  I 
can  then  add  to  this  description,  by  way  of  comparison,  some  accounts 
of  the  principal  deviations  from  the  more  usual  form  ;  and,  in  the  next 
part  of  the  lecture,  can  give  the  history  of  the  changes  that  ensue  in 
the  progress  of  scirrhous  cancers  towards  destruction,  or  in  their  much 
rarer  regress. 

Most  frequently,  the  scirrhous  cancer  of  the  breast  appears  as  a  hard 
mass  occupying  the  place  of  the  mammary  gland,  or  of  some  portion  of 
it.  In  the  cases  I  have  collected  it  has  not  been  more  frequent  in  one 
breast  than  in  the  other.  It  is  least  frequent  at  or  near  the  inner  mar- 
gin  of  the  mammary  gland ;  but  with  this  reservation,  it  is  not  much 
more  frequent  in  one  than  in  another  part  of  the  gland,  or  in  any  part 

than  in  the  whole. 

While  part  of  the  gland  is  cancerous,  the  rest  is,  commonly,  healthy ; 
but  according  to  the  age  and  condition  of  the  patient,  it  may  be  more 
or  less  atrophied  and  withered  ;  or  excess  of  fat  may  be  accumulated 
round  it ;  or  it  may  contain  numerous  small  cysts,  or  one  or  more  large 
cysts,  most  confusing  to  the  diagnosis :  or,  more  rarely,  it  may  be  the 
Soat  of  mammary  glandular  tumour  (p.  562),  or  of  some  morbid  change 
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of  structure.  As  yet,  however,  I  believe,  no  connection  can  be  traced 
between  any  of  these  conditions  and  the  growth  of  cancer,  unless  it  be 
that  it  is  peculiarly  apt  to  happen  in  breasts  that  are  being  defectively 
nourished. 

The  hardness  of  the  cancer,  as  compared  with  that  of  other  tumours, 
is  in  most  cases  extreme  :  it  is  about  equal  to  that  of  a  lump  of  fibrous 
cartilage,  and  is  associated  with  a  corresponding  rigidity,  weight,  and 
inelasticity.  Cases,  however,  are  not  unfrequent,  especially  when  the 
cancer  grows  quickly,  in  which  the  mass  is  less  hard, — very  firm  rather 
than  hard, — about  as  flexible  and  elastic  as  the  body  of  an  unimpregna- 
ted  uterus. 

The  size  of  a  hard  cancer  is  seldom  very  great.  In  most  cases  it  is 
rather  smaller  than  the  part  of  the  gland  which  it  occupies  was  when 
healthy  ;  so  that,  e.g.,  if  half  a  mammary  gland  become  cancerous,  and 
half  remain  healthy,  the  latter  may  be  two  or  three  times  larger  than 
the  former;  or,  if  the  whole  gland  become  cancerous,  it  may  be  reduced  to 
less  than  half  its  natural  size.  The  exceptions  to  this  diminution  in  the 
size  of  the  cancerous  gland  are,  I  believe,  in  cases  of  very  rapid  growth, 
in  which  the  cancer-material  seems  to  be  added  more  rapidly  than  the 
materials  of  the  gland  can  be  removed. 

The  shape  of  the  hard  cancer,  also,  depends  chiefly  on  the  part  of 
the  gland  that  it  affects.  Generally,  it  may  be  said  that  when  the 
cancer  does  not  extend  beyond  the  limits  of  the  gland,  it  does  not  much 
deviate  from  the  shape  of  the  affected  part ;  only,  it  gathers  up,  as  it 
were,  the  gland-lobes  into  an  irregular  lump,  in  which  their  outline  is 
not  lost,  but  blunted.  Hence,  according  to  their  seats,  we  may  observe 
different  shapes  of  hard  cancers  of  the  breast.  At  the  anterior  surface 
of  the  gland  it  is  usually  convex  or  obliquely  shelving;  at  the  posterior 
surface  it  is  flat  or  slightly  concave,  resting  on  the  pectoral  muscle  •  in 
the  middle,  or  thick  substance,  of  the  gland  it  is  commonly  rounded  and 
coarsely  tuberous,  knotted,  or  branched  ;  at  the  borders  it  is  often  dis- 
coid, or  else  is  peculiarly  apt  to  extend  from  them  in  a  mass  reaching 
to  the  adjacent  skin  (Fig.  97)  ;  and  when  the  whole  gland  is  affected 
he  cancer  has  commonly  alow  conical  shape,  or  is  limpet-shaped,  with 
the  nipple  set  on  the  top  of  the  cone  (Fig.  98). 1 

the'JY  t6mS  <r'amT'  'tUbr°US'  Md  'infiltra^/  have  been  applied  to  specify 
the  hard  cancers,  according  to  their  shapes  ;  but  the  shape  appears  so  111  fin  ,  , 

-th  any  other  character  of  the  disease,_it  seems  so  near  y  aTc   ental  -SatSI 
be  adopted  for  a  ground  of  specific  appellation.    Moreover,    he      's  T*lZ7 
especially  calhng  the  cancers  that  affect  tho  whole  gland  infiltrated     f  for 
cancers  of  the  breast  are  infiltrations  in  less  or  more  Sto^ESS.'        *  *°  M 
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From  any  such  cancerous  lump,  processes,  like  crooked,  gnarled, 
and  knotted  brandies,  may  extend  outwards  in  correspondence  with 
the  outlying  lobes  or  processes  of  the  gland.  But  shapes  like  these 
are  comparatively  rare,  and  scarcely  less  so  are  the  instances  in  which 


Fig.  97. 

portions  of  the  gland,  after  becoming  cancerous,  are  detached  from  the 
chief  mass ;  or  those  in  which,  in  the  same  gland,  more  than  one 
cancer  forms  at  the  same  time.    Such  cases  do,  however,  happen  ;  and 


Fig.  98. 

I  have  known  the  smaller  detached  cancers  nearly  escape  removal  in 
operations. 

As  we  dissect  towards  the  surface  of  a  hard  cancer,  especially  of 
one  of  which  the  growth  is  not  very  rapid,  we  may  observe  that  rela- 
tion of  the  tissues  around  it  which  is  so  characteristic  :  I  mean  their 
contraction  towards  it,  and  their  progressive  absorption.  It  is  as  if,  m 
its  progress,  the  cancer  were  always  growing  more  and  more  dense,  by 
the  contraction  and  compacting  of  its  substance,  and  by  the  absorption 
of  the  tissues  it  involves  ;  and  as  if,  in  this  concentric  contraction,  it 
drew  all  parts  towards  itself.  To  this  it  is  due,  that,  even  from  the 
first,  and  when  it  is  yet  very  small,  a  hard  cancer  in  the  breast  feels  as 

Fis  97  Section  of  a  hard  cancer,  extending  from  a  border-lobe  of  the  mammary 
gland  to  the  superjacent  skin,  and  affecting  both  these  and  the  intervening  tissues. 
Natural  size.  ^  ^  ^  ^  ^  mammary  gland,    Half  the  natural 

size. 
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if  it  could  only  be  moved  with  the  gland  around  it ;  it  does  not  slide  or 
roll  under  the  finger  as  a  mammary  glandular  tumour  does.    To  this, 
also,  is  due  the  slight  dimpling  of  the  skin,  over  the  nearest  adjacent 
part  of  the  cancer,  even  long  before  the  two  have  become  adherent ; 
and  to  this  Ave  must  ascribe  the  more  numerous  depressions,  seaming 
and  wrinkling  the  surface  of  the  breast,  and  making  it  appear  lobed, 
when,  in  a  case  of  cancer  occupying  the  whole  of  a  large  and  fat 
breast,  many  parts  of  the  skin  are  drawn  inwards.    To  the  continuance 
of  this  contraction  and  absorption,  also,  are  due  the  sinking  down 
of  the  retracted  nipple,  and  the  uplifting  of  the  superficial  fibres 
of  the   great  pectoral   muscle;    and  then   the   deeper  furrowing 
and   the   adhesion   of  the   sunken   skin   or  nipple,  and  the  firm 
conjunction  of  the  pectoral  muscle  with  the  deepest  portion  of  the 
cancer. 

Sometimes  one  finds  bands  of  tough  tissue  extending  from  the 
retracted  parts  of  the  skin  to  the  surface  of  the  cancer.  These  are 
commonly  supposed  to  be  always  cancerons,— '  claws,'  or  outrunners 
from  the  cancer ;  but  the  supposition  is  only  sometimes  true  ;  they 
often  consist  of  only  the  connective  tissue  between  the  lobes  of  the 
subcutaneous  fat,  condensed  and  hardened. 

A  scirrhous  cancer  in  the  breast  has  no  distinct  or  separable  capsule 
of  connective  tissue  investing  it ;  the  proper  tissnes  of  the  breast, 
that  are  in  contact  with  its  surface,  adhere  to  it  very  intimately  ;  and 
the  more  so,  the  more  slowly  it  has  grown.  The  general  boundary 
between  them  is,  indeed,  distinct  to  the  sight ;  yet  it  is  not  easy  to 
dissect  out  the  cancer  •  and,  at  certain  parts,  it  is  evident  that  the 
tissues  around  the  cancer  are  continuous  with  some  of  those  within  it. 
Especially,  we  can  often  see  that  the  lactiferous  ducts  pass  from  the 
nipple,  or  some  healthy  portion  of  the  gland,  right  into  the  substance 
of  the  cancer. 

When  we  cut  through  an  ordinary  scirrhous  cancer  of  the  breast, 
such  as  I  am  chiefly  describing,  the  surface  of  the  section  becomes  at 
once,  or  in  a  few  minutes,  slightly  concave.  This  is  a  very  character- 
istic appearance,  though  not  a  constant  one  :  I  know  no  other  tumour 
that  presents  it.  In  all  others,  I  think,  the  surface  of  the  section  either 
rises,  and  becomes  slightly  convex,  especially  at  its  borders,  or  remains 
exactly  level.  In  well-marked  scirrhous  cancer,  the  cut  surface 
becomes  concave,  sinking  in  towards  its  centre,  through  the  persistence 
I  suppose  of  that  tendency  to  contraction,  to  which,  during  life  we 
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have  to  ascribe  the  traction  of  the  surrounding  tissues,  and  which  is 
now  no  longer  resisted  by  them. 

The  cancer  seldom  appears,  on  its  cut  surface,  divided  into  lobes  : 
it  is  one  mass,  variously  marked  perhaps,  bat  not  partitioned ;  neither 
has  it  any  distinct  grain  or  fibrous  plan  of  structure  ;  its  toughness  and 
tenacity  are  complete,  and  in  every  direction  equal.  It  has  generally  a 
pale  greyish  colour,  and  is  glossy  and  half- translucent ;  often  it  is 
slightly  tinged  with  a  dim  purple  hue,  or,  in  acute  cases,  may  be 
more  deeply  and  more  darkly  suffused.  Very  often  too  its  greyish 
basis  is  marked  with  brighter  whitish  lines,  like  interlacing  bundles 
of  short  straight  fibres,  and  with  minuter  ochre-yellow  lines,  or 
small  yellow  spots,  and  with  various  transverse  and  oblique  sections  of 
ducts. 

The  explanation  of  these  various  appearances,  and  of  the  minuter 
characters  of  the  cancer,  can  be  understood  only  by  recollecting  (what 
all  the  foregoing  description  will  have  implied)  that  the  cancerous 
mass  is  composed  not  only  of  structures  proper  to  the  cancer,  but  of 
more  or  less  of  the  tissues  of  the  mammary  gland,  or  other  parts, 
among  which  the  cancer- structures  are  inserted.  And  the  differences 
implied  in  the  words  '  more  or  less,'  may  be  considered  as  explaining 
many  of  the  differences  of  appearances  that  hard  cancers  present. 

The  consideration  of  the  influence  of  cancer-formations  on  the 
tissues  that  they  occupy  belongs,  more  properly,  to  the  general 
pathology  of  the  disease  ;  but  I  must  here  just  refer  to  the  main  facts 
concerning  it. 

As  I  have  said,  the  formation  of  a  scirrhous  cancer  of  the  breast 
consists  in  the  production  of  peculiar  structures — cancer-cells  and 
others — in  the  interstices  of  the  proper  tissue  of  the  part  (see  Fig.  99). 
Virchow  has  likened  it  to  a  tumour  possessing  an  alveolar  structure, 
in  the  alveoli  of  which  are  lodged  cells  possessing  the  character 
of  epithelium ;  and  an  almost  similar  comparison  has  been  given  by 
Kindfieisch. 

Thus,  then,  we  have,  in  any  such  cancer  of  the  breast,  a  mixture 
of  cancer-substance  and  breast-substance.  But  among  many  cancers 
we  should  find  many  diversities  in  the  proportions  of  these  two 
substances,  which  diversities  are  determined,  first,  by  the  original  pro- 
portions in  which  the  two  substances  are  mingled ;  and,  secondly,  by 
the  degrees  of  wasting,  and  other  changes,  that  may  occur  in  either 
or  both  of  them.  For  example,  a  large  quantity  of  cancer-substance 
may  occupy  so  small  a  portion  of  the  gland,  that  this  portion,  spread 
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out  as  it  is  in  the  substance  of  the  cancer,  may  be  scarcely  discernible, 
and  the  cancer  may  look  like  a  completely  isolated  tumour ;  or,  on  the 
other  hand,  the  whole  of  an  atrophied  g]and  may  be  condensed  within 
a  comparatively  small  cancer. 

Moreover,  after  the  original  proportions  of  the  two  substances  are 
determined,  they  may  not  remain  the  same ;  for  their  subsequent  pro- 
portions of  increase  or  of  decrease  may  be  different.  Generally,  as  the 
cancer- substance  increases,  so  the  involved  structures  of  the  breast 
diminish  or  become  degenerate,  till  they  can  hardly  be  recognised,  and 
the  cancer  is  where  the  natural  structure  was  :  a  complete  '  substitu- 
tion,' as  M.  Lebert  names  it,  is  thus  accomplished.  Bat  the  original 
tissues  do  not  thus  disappear  at  any  given  rate,  or  all  in  the  same  rate 
or  order.  The  gland-lobules,  I  think,  waste  very  early  :  I  have  never 
found  them  clearly  marked  within  a  scirrhous  cancer.  The  larger 
gland-ducts  remain  much  longer  ;  their  cut  orifices  may  be  often  seen 
on  the  section  of  the  cancer,  or  they  may  be  traced  right  into  it  from 
the  nipple,  or  fragments  of  them  may  be  found  in  microscopic  exami- 
nations. The  small  gland-ducts,  with  their  contents,  often  appear,  in 
branching  buff  and  yellow-ochre  lines,  imbedded  in  the  substance  of 
the  cancer.  The  fat  of  the  breast  is  commonly  quickly  wasted  :  we 
find  sometimes  portions  of  it  encircled  by  the  cancer,  and  sometimes 
its  yellow  tinge  is  diffused  through  parts  of  the  cancer,  as  if  they  were 
thoroughly  mingled  :  but  both  these  appearances  are  limited  to  the 
superficial  and  more  lately  formed  portions  of  the  growth  ;  they  are 
always  lost  in  the  central  and  older  parts.  There  is  the  same  gradual 
disappearance  of  the  elements  of  the  skin  when  it  is  involved  ;  so  that 
we  might  say  that  the  regular  process  in  the  formation  of  a  cancer  of 
the  breast  is,  that  as  the  cancer- substance  increases,  so  the  natural 
tissues  involved  by  it  degenerate  and  waste.  I  repeat,  we  might  say 
this,  if  it  were  not  for  the  fibrous  tissue  that  intervenes  among  the 
lobes  and  ducts  of  the  gland ;  for  this  seems  either  to  waste  more 
slowly  than  any  other  part,  or  to  remain  unchanged,  or  even  in  some 
cases  to  increase  with  the  progress  of  the  cancer.  To  these  conditions 
of  the  fibrous  tissue  I  shall  again  refer. 

Now,  if  to  the  progressive  varieties  that  may  arise  through  these 
changes  in  the  involved  tissues  of  the  breast,  we  add  that  parts  of  the 
proper  cancer-substance  may  degenerate  or  waste,  or  may  vary  in  their 
method  of  development,  while  other  parts  are  merely  increasing,  we 
may  apprehend,  in  some  measure,  the  meaning  of  those  great  varieties 
of  appearance  which  we  find  in  any  large  series  of  cancers.    They  are 
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mainly  due  to  the  different  modes  and  measures  in  which  the  consti- 
tuents of  the  cancer-substance  and  of  the  original  tissues  are  first 
mingled  together,  and  then  increased,  degenerated,  or  absorbed. 

After  this  necessary  explanation,  let  me  return  to  the  description  of 
the  mingled  mass.    We  find,  as  I  have  said,  in  any  ordinary  cancer  of 
the  breast,  a  greyish  basis,  which  contains  the  proper  elements  of  the 
cancer,  but  which  is  or  may  be  intersected  by  visible  fibres,  ducts  and 
yellow  lines  or  spots,  which  belong  chiefly  or  entirely  to  the  textures  of 
the  breast.    One  may  usually  press  or  scrape,  from  the  cut  surface  of 
such  a  cancer,  a  pale  greyish,  thick,  and  turbid  fluid,  which  is  easily 
diffused  through  water,  and  is  much  more  abundantly  yielded  when  the 
cancer  has  been  macerated  for  a  day  or  two  in  water.  It  is  not  creamy, 
but  rather  like  thick  gruel,  and  is  usually  composed  of  a  mixture  of  the 
proper  cancer-substance,  and  of  the  softened  tissues  of  the  breast,  and 
the  contents  of  the  bloodvessels  and  remaining  gland-ducts,    It  is 
called  the  '  Cancer- Juice,'  and  what  is  left  after  it  is  expressed  is  called 
the  '  Stroma  '  of  the  cancer  (see,  further,  p.  617).  I  should  state,  how- 
ever that  about  the  central  and  deeper  parts,  or  sometimes  in  the  whole 
masses  of  the  hardest  cancers,  no  such  fluid  can  be  obtained:  they 
yield,  to  pressure  or  scraping,  only  a  small  quantity  of  yellowish  fluid, 
like  turbid  serum. 


The  remaining  description  of  the  Scirrhous  cancer  must  be,  chiefly, 
from  its  microscopic  appearances. 

In  very  thin  sections  it  is  not  difficult  to  see  the  infiltration,  or  in- 

sertion,  of  the  cancer-substance  in  the  inter- 
stices of  the  affected  tissues.  It  may  be 
most  clearly  seen  in  sections  of  any  part  of 
the  skin  recently  invaded  by  the  cancer,  for 
here,  in  the  meshes  of  the  reticulated  con- 
nective tissue,  the  cancer-particles  are  quite 
distinct,  filling  every  interval,  and  not  ob- 
scured by  the  debris  of  the  gland- ducts  and 
their  contents.  I  am  not  aware  of  any  more 
orderly  plan  of  arrangement  of  the  materials 
of  the  cancer  than  that  which  may  be  ex- 
pressed by  saying  that  they  fill  the  interstices  of  whatever  tissue  they 
may  lie  in.    They  may  either  expand  these  interstices,  when  they  ac 

Fig.  99.  Cancer-cells  filling  interstices  among  the  bundles  of  the  connective  tissue, 
in  the  skin  of  a  bronst.    Magnified  about  200  times. 


Fig.  99. 
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cumulate  quickly  and  abundantly,  or,  when  they  shrivel  and  degenerate 
they  may  allow  the  tissues  to  collapse  or  contract. 

The  elementary  structures  of  the  cancer  substance,  thus  infiltrated 
in  the  breast,  are  chiefly  two  : — namely  (1),  certain  cells  and  other 
corpuscles ;  and  (2),  a  nearly  homogeneous  intercellular  substance  in 
which  these  lie  imbedded.  We  may  study  these,  but,  it  must  be  admit- 
ted, in  some  confusion  and  uncertainty,  in  the  material  obtained  by  the 
pressure  from  the  cancer. 

The  intercellular  substance  presents,  I  believe,  no  peculiar  features. 
As  obtained  by  pressure,  it  is  made  very  impure  by  the  admixture  of 
blood  and  other  fluids ;  and  it  would  be  unsafe  to  describe  it  more 
minutely  than  as  a  pellucid  or  dimly  granular  substance,  which  in  cer- 
tain cases,  yet  I  think  rarely,  assumes  an  appearance  of  fibrous  texture. 
The  corpuscles  of  hard  cancer  are  chiefly  nucleated  cells.  In  ordinary 
cases,  and  where  the  cancer  has  not  been  deflected  from  its  normal 
course,  their  characters  are  constant  and  peculiar,  and  may  be  described 
as  for  the  types  of  '  cancer-cells  '  (Fig.  100). 


Pig.  100. 

In  shape  they  are  various.  Usually  a  large  majority  are  broadly 
oval,  or  nearly  round  :  in  some  specimens,  indeed,  all  may  have  these 
forms  ;  but,  in  other  specimens,  though  these  prevail,  yet  many  cells 
have  one  or  more  angles,  or  out-drawn  processes,  and  some  are  pyriform, 
some  fusiform,  some  reniform,  some  nearly  lanceolate. 

It  would  be  useless  to  describe  all  the  shapes  that  may  be  found,  for 
we  can,  at  present,  neither  explain  them  nor  connect  them  with  any 
corresponding  differences  in  the  general  structure  or  history  of  the  can- 
cers m  which  they  severally  occur.  But  we  may  observe,  as  Bruch  and 
others  have  done,  on  this  multiformity  as  a  feature  of  malignant 
structures  :  I  know  no  innocent  tumours,  except  the  cartilaginous,  in 
which  it  is  imitated. 


of 


In  size,  the  hard  cancer-cells  range  from  T^  of  an  inch  to  ^ 
an  inch  m  diameter.    Their  medium  and  most  frequent  sizes  are  from 
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tsVtt  *o  Ttrurr :  ^ne  smaller  dimensions  are  usually  found  in  the  cancers 
of  quickest  growth. 

In  structure  and  general  aspect  they  most  nearly  resemble,  I  think, 
the  secreting  gland-cells.  Examined  immediately  after  removal,  and 
without  addition  of  water,  they  appear  clear  and  nearly  pellucid  ;  but 
changes  quickly  ensue,  which  water  accelerates,  and  which  bring  them 
to  the  characters  more  generally  ascribed  to  cancer-cells.  They  become 
nebulous,  or  dimly  granular,  or  dotted,  as  if  containing  minute  mole- 
cules ;  and  they  look  no  longer  quite  colourless,  but  very  lightly  grey- 
ish or  yellowish.  The  cell-wall  is,  if  it  can  be  seen  at  all,  peculiarly 
thin  and  delicate  ;  but  it  is  often  impossible  to  discern  any,  and  my  be- 
lief is  that  the  cancer-cells  are  often  only  cell-shaped  masses  of  some 
soft  though  tenacious  substance,  within  which  are  nuclei. 

The  nuclei  in  hard  cancers  are  more  constant  in  their  appearances 
than  the  cells,  and,  I  think,  are  even  more  characteristic.  They  are 
always  comparatively  large,  having  an  average  long  diameter  of  about 
^.gJ--  of  an  inch,  and  varying  from  this  size,  much  less  than  the  cells 
do  from  theirs.  They  are  regular,  oval,  or  nearly  round,  clear,  well- 
defined,  scarcely  altered  by  commencing  decomposition  or  by  water,  or 
any  moderately  diluted  test  substance.  A  single  nucleus  is  usually 
contained  in  each  cell ;  two  nuclei  in  a  cell  are  frequently  found,  but 
not  in  all  specimens  of  hard  cancer  ;  more  than  two  are  rare :  when 
more  than  one  are  found  in  a  cell,  they  are  generally  smaller  than  those 
that  are  single. 

Among  the  materials  of  a  hard  cancer,  a  certain  number  of  free 
nuclei  are  usually  found.  It  may  be  difficult  to  prove  that  these  have 
not  escaped  from  cells  during  the  examination  ;  but  I  think  they  are 
naturally  free  nuclei,  for  they  are  often  larger  than  those  contained  in 
cells,  and  they  sometimes  deviate  from  the  common  shape,  after  methods 
which  are  more  often  noticed  among  the  corpuscles,  of  medullary  can- 
cers, and  which  will  be  more  fully  described  in  the  next  lecture. 

Each  nucleus  has  one,  two,  or  rarely  more  nucleoli,  which,  like 
itself,  are  large  in  comparison  with  the  ordinary  proportion  between 
nucleoli  and  cells,  and  are  peculiarly  bright  and  well  defined. 

These  seem  to  be  the  normal  elements  of  hard  cancer ;  and  such  as 
wc  find  them  in  the  breast,  such  are  they,  but  less  mingled  and  confused 
with  other  forms,  in  the  hard  cancers  of  the  skin,  the  bones  and  other 
organs.  Indeed,  these  characters  are  so  nearly  constant  and  so  pecu- 
liar, that  an  experienced  microscopist  can  very  rarely  hesitate  in  form- 


OF  SCIRRHOUS  CANCEK. 


615 


ing  upon  them  a  diagnosis  of  the  cancerous  nature  of  any  tumour  in 
which  they  are  observed. 

But  it  would  seem  as  if  hard  cancer  seldom  long  maintained  an  un- 
disturbed course ;  for  we  seldom  find  these  structures  without  finding 
also  cells  mingled  with  them,  in  which  degeneration  or  disease  has 
taken  place.    Some  of  them  are  withered  (Fig.  101)  ;  some  contain 
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minute  oily  particles ;  some  are  completely 
filled  with  such  particles,  or  are  transformed 
into  granule-masses  (Fig.  102)  ;  and  with 
these  we  always  find  abundant  molecular  and 
granular  matter,  in  which,  as  in  the  debris  of 
cells,  the  nuclei  lie  loose.  This  debris  too, 
let  me  add,  is  always  increased  when  the  cancer  is  kept  for  a  day  or 
two  before  examination,  and  when  water  acts  upon  it.  The  loss  of 
clearness  by  the  cancer- cell,  of  which  I  have  already 
spoken  (p.  614),  is  only  the  first  of  a  series  of  changes 
in  the  course  of  which  the  material  of  the  cell  breaks  up 
into  molecular  and  amorpbous  debris :  fragments  of  it 
may  hang  about  the  nuclei ;  but  finally  the  cells  are 
completely  disintegrated,  and  the  nuclei,  comparatively 
unchanged,  are  set  free. 

Among  the  tissues  of  the  breast  itself  which  are  in- 
volved by  the  cancer,  tbe  gland  lobes,  I  have  already 
said,  are  quickly  removed ;  but  their  debris  may  contri- 
bute to  the  molecular  matter  which  is  mingled  with  the 
proper  corpuscles  of  the  cancer. 

The  larger  gland  ducts  involved  in  the  cancer  often 
appear  thickened  ;  and  their  contents,  which  are  usually 
a  thick,  turbid,  greasy  fluid,  present  abundant  granule- 
masses,  withered  cells  like  the  epithelial  cells  of  ducts,  fragments  of 
membrane,  free  nuclei  shrivelled  and  deformed,  molecular  and  granular 
matter  :  all  these  being,  I  suppose  their  natural  contents,  degenerate 
and  disintegrated.  Characteristic  appearances  are  produced  chiefly  or 
in  great  part  by  the  smaller  gland-ducts  and  the  fibrous-tissue  inclosed 
m  the  cancer.  The  former  chiefly  constitute  that  which  has  been 
named  the  '  reticulum  '  of  hard  cancer. 

In  one  form  of  the  reticulum,  which  is  the  most  characteristic,  and, 
indeed,  the  only  one  to  which  the  name  can  properly  apply,  we  see  fine,' 

Fig.  101.  Withered  hard  cancer-cells,  with  debris. 
Fig.  102.  Hard  canccr-colls,  showing  the  progress  of  fatty  degeneration. 


Fig.  102. 
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branching,  and  variously  interlacing  and  netted  lines,  of  an  opaque- 
w  I  lite,  buff,  or  ochre-yellow  hue.  They  appear  as  if  formed  of  thickly 
sprinkled  dots.  They  traverse  the  very  substance  of  the  cancer  ;  and 
when  the  cancer  occupies  but  a  small  portion  of  the  mammary  gland, 
these  netted  lines  are  found  only  in  that  part  of  it  which  corresponds 
with  the  gland  substance. 

In  the  other  and  rarer  form  of  what  is  also  called  '  reticulum,'  we 
find  larger  dots  or  small  masses  of  ochre-yellow  substance,  such  as  are 
compared  to  seeds.  These  lie  more  widely  scattered  in  the  substance 
of  the  cancer,  and  may  be  often  pressed  from  it,  like  the  comedones  or 
retained  white  secretion  from  obstructed  hair-follicles.  I  believe  that 
these  yellow  '  seed-like  bodies,'  wbich  are  apt  to  be  confounded  with  the 
degenerate  contents  of  the  larger  ducts,  are  always  small  portions  of  the 
cancer  degenerated  and  softened  or  partially  dried.  We  find  in  them 
abundant  granule-cells  and  granule-masses,  some  entire,  some  in  frag- 
ments :  fragments,  also,  of  granular  and  nebulous  blastema  (as  it  seems), 
and  often  of  nucleated  membrane  :  and  these  He  in  molecular  and 
granular  matter  diffused  in  liquid,  with  minute  oil  drops,  and  often 
with  crystals  of  cholestearine.  But  with  these  products  of  complete 
degeneration,  we  may  commonly  find,  also,  cells  of  which  the  great 
majority  are  either  degenerate,  filled  with  fatty  matter,  like  granule- 
cells,  or  disintegrated  ;  or  else  (wben  the  substance  is  drier)  shrivelled 
and  dried  up,  like  the  lymph  and  pus  corpuscles  that  we  may  find  in 
chronic  inflamed  lymphatic  glands  (Figs.  101,  102). 

Similar  to  these  in  their  component  structures  are  the  larger  masses 
of  friable  yellow  substance,  like  tuberculous  deposits,  which  are  rarely 
found  in  hard  cancers  ;  but  are  very  frequent  in  the  medullary  cancers. 
These  appearances  of  yellow  spots— whether  seed-like  or  in  larger 
masses— are  not  exclusively  found  in  the  breast  or  in  glandular 
structures  :  they  may  be  seen  in  any  hard  cancer,  and  are  yet  more 
frequent  in  soft  cancers  in  all  organs. 

Lastly,  respecting  the  connective  tissue  involved  in  the  cancer.  We 
sometimes  meet  with  a  cancer  of  the  breast  which,  having  just 
involved  the  skin,  shows  us  the  interlacing  bundles  of  cutaneous  fibres 
spread  out  or  expanded  by  the  insertion  of  the  cancer-structures  among 
them  (as  in  Fig.  99).  The  skin  in  such  a  case  appears  thickened,  and 
its  section  is  glossy,  grey,  and  succulent,  like  that  of  hard  cancer,  but 
dimly  marked  with  whitish  fibrous  bands.  In  other  and  more  frequent 
cases  the  marks  are  absent,  and  the  fibrous  and  elastic  tissues  of  the 
skin  are  not  to  be  found  ;  we  may  presume  that  they  have  been  absorbed 
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as  the  cancer- structures  increased.  I  think  this  removal  of  the  fibrous 
and  elastic  tissues  is  the  more  frequent  event,  both  in  the  skin  and  in 
the  gland  ;  yet  in  some  of  the  hardest  cancers,  and  in  the  central 
hardest  part  of  others,  the  fibrous  tissue  of  the  gland— all  that  which 
encompasses  the  gland-tubes  and  becomes  proportionally  abundant 
when  the  secreting  structures  waste — all  appears  to  be  even  increased 
and  condensed  or  indurated. 

The  fibrous  tissue  found  in  these  cancers  has  been  commonly  con- 
sidered as  a  new*formed  proper  cancerous  structure.  I  would  not  deny 
that  part  of  the  cancerous  material  produced  in  a  breast  may  be  de- 
veloped into  fibrous  tissue  ;  but  I  am  sure  that  in  the  large  majority  of 
cases,  the  fibrous  tissue  which  is  found  in  a  cancer  of  the  breast  is  only 
that  which  belonged  to  the  breast  itself,  and  which,  involved  in  the 
cancer,  may  now  be  either  wasted  or  increased.  For  the  fibrous  tissue 
in  hard  cancers  of  the  breast  is  not  like  morbid  or  new  tissue,  nor  like 
that  which  is  found  in  really  fibrous  cancers,  but  is  like  the  natural 
connective  tissue,  either  healthy  or  indurated  and  condensed.  It  is 
also  generally  mixed  with  fibres  of  elastic  tissues,  such  as  are  inter- 
mingled with  the  natural  areolar  tissue,  but  never,  T  think,  occur  among 
the  proper  constituents  of  cancer,  and  are  very  rare  in  even  the  more 
highly  organised  of  the  innocent  tumours.  I  may  add,  in  confirmation 
of  this  view  of  the  nature  and  origin  of  the  fibrous  tissue  in  cancers  of 
the  breast,  and  that  when  hard  cancer  occurs  in  organs  which  have 
little  or  no  fibrous  tissue — such  as  cancellous  bone,  the  brain,  the 
liver,  or  the  lymphatic  glands — it  presents  little  or  none  of  the  same 
tissue ;  however  hard  it  may  be,  it  is  formed  almost  entirely  of  cor- 
puscles.1 The  difference  in  this  respect  is  often,  indeed,  very  striking 
between  the  hard  cancer  of  the  breast  and  that  of  the  corresponding 
axillary  glands.  Both  may  be  equally  hard  and  manifestly  identical  in 
nature  ;  yet  while  the  cancer  of  the  breast  may  include  abundant 
fibrous  tissue,  that  in  the  glands  may  have  scarcely  a  trace. 

I  have  dwelt  the  more  on  this  point  because  the  current  method  of 
describing  all  cancers  as  composed  of  a  peculiar  '  stroma,'  the  meshes  of 
which  are  filled  by  a  peculiar  '  cancer- juice,'  appears  to  me  very  decep- 
tive and  often  incorrect.  The  expressions,  as  they  are  commonly  used 
imply  that  the  fibrous  tissue  or  stroma,  and  the  cells  and  other  materials 
which  form  the  juice,  are  alike  proper  and  essential  to  the  cancer. 
But  I  believe  that  in  the  large  majority  of  cancers  of  the  breast  the 

1  See,  respecting  the  hard  caucor  of  the  brain,  a  caso  well  describod  by  Dr.  Redi'ern 
{Monthly  Journal,  Dec,  18"j0). 


618 


ACUTE  AND  CHRONIC  CANCER. 


only  •stroma,'  the  only  substance  that  would  remain,  after  removing  all 
that  is  cancerous,  would  be  the  structures  of  the  breast  itself.  And  so, 
in  other  cancers,  my  belief  is  that  if  we  except  the  rare  examples  of  the 
really  fibrous,  and  osteoid  cancers,  to  which  I  shall  hereafter  refer,  there 
are  few  in  which  more  than  a  very  small  quantity  of  fibrous  tissue  is 
formed. 


In  the  foregoing  description  I  have  had  in  view,  almost  exclusively, 
the  forms  of  scirrhous  cancer  which  are  most  frequent  in  the  breast : 
instances  of  the  ordinary  or  typical  characters  of  the  disease.  But  as 
I  said  at  the  outset,  the  deviations  from  these  medium  forms  are  neither 
few  nor  inconsiderable,  even  though  we  do  not  count  among  them  any 
of  the  varieties  of  appearance  which  are  due  to  degeneration,  or  to  dis- 
ease of  the  cancerous  structure,  or  to  varying  conditions  in  the  parts 
about  the  mammary  gland. 

And,  first,  varieties  appear  which  may  be  referred  to  different  de- 
grees of  activity  or  intensity  of  the  disease.  The  examples  which  I 
have  hitherto  chiefly  described  might  hold  a  middle  place  in  a  series  at 
the  opposite  ends  of  which  would  be  those  of  what  may  be  called  the 
'  acute  '  and  the  '  chronic  '  cancers. 

The  well-marked  examples  of  the  former  kind  are  distinguished, 
not  only  by  rapid  progress,  but  by  structure.  They  are  scarcely  to  be 
called  hard — they  are,  at  the  most,  firm,  tense,  and  elastic  ;  and  they 
may  even,  though  not  morbidly  softened,  present  a  deceptive  feeling  of 
fluctuation.  Their  cut  surfaces  do  not  become  concave  ;  they  are  suc- 
culent, and  yield  abundant  fluid  upon  pressure  ;  they  are  often  suffused 
with  vascularity,  especially  about  their  borders.  The  quantity  of  can- 
cer-structure in  them  is  very  large,  in  proportion  to  the  quantity  of 
gland  in  which  it  has  its  seat.  Hence  the  section  of  an  acute  cancer 
appears  more  homogeneous,  and  its  growth  produces  a  manifest  en- 
largement or  swelling,  the  morbid  material  expanding  the  tissues  around 
and  involved  within  it.  The  surrounding  tissues,  also,  are  less  closely 
connected  with  the  cancer  than  they  usually  are,  and  it  may  appear 
like  a  distinct  isolated  tumour,  rather  than  an  infiltration 

In  all  these  conditions  the  acute  scirrhous  cancers  approximate  to 
the  characters  of  medullary  cancers  :  and  perhaps  the  expression  is  not 
unjust,  that  they  are  examples  of  an  intermediate  form  of  the  disease. 
And  the  approximation  is  shown  in  some  other  characters,  especially  in 
their  more  rapid  growth  ;  in  their  usually  affecting  those  whose  mean 
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age  is  below  that  of  the  subjects  of  the  harder  and  more  chronic  cancers  : 
and  in  the  signs  of  larger  supply  of  blood. 

In  the  chronic  hard  cancers  the  opposites  of  all  these  characters 
are  found.  The  cancerous  mass  is  comparatively  small ;  and,  as  time 
passes,  it  often  seems  to  shrink  and  contract  rather  than  increase.  It 
is  intensely  hard,  knotted,  and  dry  ;  the  adjacent  tissues  appear  tight 
drawn  to  it,  and  firmly  adherent ;  and  on  its  cut  surface,  which  usually 
appears  deeply  concave,  it  may  show  more  of  the  increased  and  indu- 
rated fibrous  tissue  of  the  breast  than  of  the  proper  cancer  substance. 
All  the  history  of  the  chronic  cancers  accords  with  these  signs  of  inac- 
tivity :  they  occur  generally  in  those  that  are  beyond  the  mean  age,  or 
much  below  the  average  state  of  nutrition  ;  they  are  attended  with  no 
increase  of  vascularity  ;  and  if  the  skin  becomes  involved  in  one  it  is 
only  ruddy  or  palely  livid  at  the  very  seat  of  adhesion.  The  tissues  of 
the  breast  itself  usually  appear  to  suffer  a  corresponding  atrophy  ;  the 
gland  commonly  shrivels,  and  the  skin  becomes  lax  and  wrinkled,  or 
else  is  filled  out  with  superabundant  fat  accumulating  round  the  shrink- 
ing gland. 

Either  of  these  forms  of  cancer  may  affect,  in  some  cases,  the  whole 
gland  ;  in  others,  only  a  portion  of  it.  The  characters  of  both  are  most 
marked  when  they  occupy  the  whole  gland,  for  now  the  enlargement 
attending  the  acute  cancer,  and  the  shrinking  that  accompanies  the 
chronic,  are  most  manifest. 

In  general,  the  respective  characters  of  the  acute  and  the  chronic 
cancer  are  consistent  throughout  all  their  course :  yet  cases  are  not 
rare  in  which  a  scirrhous  cancnr  has  shown  all  signs  of  rapid  progress 
at  the  beginning  of  its  career,  but,  after  a  time,  has  inexplicably  retarded 
its  course,  and  passed  into  a  chronic  state.  Nor,  on  the  other  hand, 
are  those  rare  in  which  patients  are  seen  dying  quickly,  because  a  can- 
cer, which  has  been  slowly  and  almost  imperceptibly  progressive  for 
several  years,  at  length  assumes  the  rapidity  and  destructiveness  of  an 
acute  inflammation. 


A  second  series  of  scirrhous  cancers,  deviating  from  the  usual 
forms,  consists  of  cases  in  which  the  nipple  and  the  skin  or  other  tissues 
of  the  mammary  gland  are  peculiarly  affected. 

Commonly  the  scirrhous  cancer  extends  from  the  mammary  gland 
to  the  nipple  and  areola,  involving  these  as  it  may  any  other  adjacent 
part.  When  seated  at  or  near  the  centre  of  the  gland,  it  commonly 
draws  down  the  nipple,  which  descends  as  it  were  into  around  pitsunk 
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below  the  general  level  of  the  breast.  As  it  extends,  also,  the  cancer- 
structures  deposited  in  the  nipple  make  it  hard,  or  very  firm  and  elas- 
tic, inflexible  and  comparatively  immovable.  But  the  changes  which 
thus  usually  occur  later,  or  in  a  less  degree  than  those  in  the  gland, 
may  commence  or  predominate  in  the  nipple  or  the  areola.  The  former 
may  be  found  quite  hard  and  rigid  ;  or,  in  the  place  of  the  latter,  there 
may  be  a  thin  layer  of  hard  cancerous  substance,  with  a  superficial 
ulcer,  like  an  irregular  excoriation,  while  the  structures  of  the  gland 
itself  are  yet  healthy. 

In  other  cases  we  find  the  skin,  over  and  about  the  mammary 
gland  exceedingly  affected.  In  a  wide  and  constantly,  though  slowly 
widening  area,  the  integuments  become  hard,  thick,  brawny,  and  almost 
inflexible.  The  surface  of  the  skin  is  generally  florid  or  dusky,  with 
congestion  of  blood ;  and  the  orifices  of  its  follicles  appear  enlarged,  as 
if  one  saw  it  magnified, — it  looks  like  coarse  leather.  The  portion  thus 
affected  has  an  irregular  outline,  beyond  which  cord-like  offshoots  or  iso- 
lated cancerous  tubercles  are  sometimes  seen,  like  those  which  are  com- 
mon as  secondary  formations.  The  mammary  gland  itself,  in  such  cases, 
may  be  the  seat  of  any  ordinary  form  of  scirrhous  cancer  ;  but  I  tbink 
that  at  last  it  generally  suffers  atrophy,  becoming,  whether  cancerous 
or  not,  more  and  more  thin  and  dry,  while  the  skin  contracts,  and  is 
drawn  tightly  on  the  bony  walls  of  the  chest,  and  then  becomes  firmly 
fixed  to  them. 

I  might  add  to  the  account  of  these  deviations  from  the  ordinary 
forms  of  cancer  of  the  breast,  notices  of  some  others ;  but  these  may 
suffice,  and  if  it  be  remembered  that  each  of  these,  as  well  as  of  the 
more  common  forms,  is  liable  to  change  by  the  various  degenerations 
and  diseases  of  the  cancer,  enough  will  have  been  said  to  illustrate  the 
exceeding  multiformity  in  which  the  disease  presents  itself  in  the  breast. 
Something,  however,  must  be  added  respecting  the  characters  of 
scirrhous  cancers  in  other  parts  of  the  body ;  and  from  these  I  will 
select  chiefly  those  parts  in  which  it  has  the  greatest  surgical  interest, 
or  has  received  the  least  attention  from  morbid  anatomists. 

In  the  Lymphatic  Glands  the  scirrhous  or  hard  cancer  appears  very 
frequently  as  a  secondary  disease  ;  indeed,  there  are  few  cases  in  which 
cancerous  patients  reach  their  average  of  life  without  affection  of  the 
glands  connected  with  the  organ  primarily  diseased, 

As  a  primary  disease,  scirrhous  cancer  of  the  lymphatic  glands  is 
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rare  :  the  cancer  which  most  commonly  appears  first  in  them  is  the 
medullary  ;  especially,  I  think,  that  of  the  firmer  kind.1  Bat  a  speci- 
men is  in  the  Museum  of  St.  Bartholomew's,2  which  shows  well-marked 
scirrhous  cancer  in  an  inguinal  gland.  The  gland  is  increased  to  an 
inch  and  a  half  in  length,  and,  while  retaining  its  natural  shape,  nearly 
the  whole  of  its  proper  texture  appears  replaced  by  structures  exactly 
resembling,  in  hardness  and  all  other  properties,  the  ordinary  scirrhous 
cancer  of  the  breast.  It  was  removed  by  Sir  W.  Lawrence  from  a  lady 
who  remained  well  about  three  years  after  the  operation,  and  in  whom 
the  disease  then  recurred  in  another  inguinal  gland,  which  was  also 
removed,  and  presented  the  same  characters.  They  were  eqnally 
marked  in  the  progress  through  destructive  ulceration  which  ensued  in 
a  primary  scirrhous  cancer  of  the  axillary  glands,  also  observed  by  Sir 
W.  Lawrence.  I  have  seen  other  instances  in  inguinal  glands  forming 
exceedingly  hard  swellings  in  and  below  the  groin ;  but  I  have  had  no 
opportunity  for  minute  examination  of  them.  Similarly,  I  have  seen 
cases  of  primary  scirrhous  cancer  in  axillary  and  in  cervical  lymph- 
glands. 

Cases  sometimes  occur  in  which  the  disease  in  the  glands  may  be  so 
nearly  coincident  with  that  in  the  organ  to  which  they  are  related, 
that  we  may  believe  the  gland-cancer  to  be  primary,  though  not  alone. 
And  sometimes  the  disease  in  the  glands  greatly  prepondei-ates  over 
that  in  the  organ,  even  though  its  primary  seat  was  in  the  latter. 

All  these,  however,  are  rare  events  in  comparison  with  the  second- 
ary cancerous  affection  of  the  lymph-glands.  The  ordinary  course  is, 
that  after  the  scirrhous  cancer  has  existed  for  a  time  (the  length  of 
which  seems  at  present  quite  uncertain)  in  the  breast  or  any  other 
organ,  the  lymphatic  glands  in  and  near  the  route  from  that  organ 
towards  the  thoracic  duct  become  the  seats  of  similar  disease.  T  shall 
speak  elsewhere  of  the  probable  method  of  this  extension  of  the  cancer 
to  the  glands.  Its  effects  are  shown  in  a  process  which,  in  all  essential 
characters,  imitates  that  preceding  it  in  the  organ  primarily  diseased. 
Usually  the  cancerous  structures  are  formed,  in  the  first  instance,  in 
separate  portions  of  one  or  more  glands.    The  separate  formations  ap. 

1  The  Index  will,  I  hope,  in  some  measure  corroct  the  disadvantage,  which  is  here 
evident,  of  separating  the  accounts  of  the  different  forms  of  cancer  in  the  same  organ 
The  disadvantage  is,  I  think,  more  than  compensated  by  the  avoidance  of  confusion  in 
the  descriptions  of  the  different  forms  ;  and  in  the  Index  the  reader  will  find  under 
the  title  of  each  chief  organ  or  tissue  (so  far  as  they  are  here  described),  the  references 
to  all  the  forms  of  cancer  occurring  in  it. 

2  Series  xxi.  2. 
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pear  as  masses  of  very  firm  and  hard  whitish  or  greyish  substance,  of 
rounded  shapes,  imbedded  in  the  glands,  and  contrasting  strongly,  as 
well  in  texture  as  in  colour,  with  their  healthy  remaining  portions.  But, 
as  the  separate  portions  in  each  gland  enlarge,  they  gradually  coalesce 
till  the  whole  natural  structure  of  the  gland  is  overwhelmed  and  re- 
placed by  the  cancer.  Similarly,  the  same  changes  ensuing  at  once  in 
many  glands,  they  form  a  large  and  still  increasing  cluster,  and  at 
length  coalesce  in  one  cancerous  mass,  in  which  their  several  outlines 
can  hardly  be  discerned. 

The  minute  texture  of  the  scirrhous  cancer  of  lymphatic  glands 
differs,  I  believe,  in  nothing  that  is  important  from  that  already  des- 
cribed in  the  cancer  of  the  breast.  Only,  in  microscopic  examinations, 
we  find  the  proper  structure  of  the  lymphatics,  in  the  place  of  those  of 
the  mammary  gland,  mingled  with  the  cells  and  other  constituents  of 
the  cancer.  Neither  is  there  any  essential  difference  in  the  mode  of 
formation  of  the  cancerous  material ;  it  is,  in  both  alike,  an  infiltration, 
though  circumscribed. 

Occasionally,  it  is  said  (but  I  have  never  seen  it),  the  secondary 
cancer  of  the  lymphatic  glands  is  soft  and  medullary,  while  that  of  the 
organ  primarily  diseased  is  scirrhous.  Very  often,  before  becoming 
cancerous,  the  lymphatic  glands  enlarge  without  hardening — through 
'  simple  irritation,'  as  the  expression  is.  From  this  condition  they  may 
subside  after  the  removal  of  the  primary  cancer,  or  when  correspond- 
ing 'irritation'  in  it  is  relieved.  But  the  condition,  whatever  it  may 
be,  is  probably  not  one  of  mere  slight  inflammation ;  for  glands  which 
may  have  thus  subsided,  or  which  have  not  been  visibly  affected,  may 
become  the  sole  or  primary  seats  of  recurrent  cancer,  even  two  or  more 
years  after  the  removal  of  the  primary  disease.  There  seems  to  be  a 
peculiar  state  of  liability  to  cancer,  long  retained  in  lymphatic  glands, 
sometimes  testified  by  enlargement,  but  often  not  discernible  except  in 
its  results. 

Scirrhous  cancer  of  the  Skin  is  another  of  the  affections  commonly 
occurring  secondarily,  yet  sometimes  appearing  as  a  primary  disease, 
lbs  occurrence,  when  the  disease  extends  continuously  from  the  mam- 
mary gland  is  already  described.  In  a  similar  manner  it  may  be  found 
extending  from  lymphatic  glands,  or  any  other  subcutaneous  organ  ; 
and  I  have  described  (p.  620)  how  it  sometimes  precedes  and  surpasses 
in  extent  the  scirrhous  cancer  of  the  breast.  But  its  most  frequent 
appearance,  in  connection  with  cancer  of  the  breast,  and  that  which  is 
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imitated  when  it  occurs  as  a  primary  disease  in  other  parts  of  the  skin, 
is  in  tubercles  or  rounded  hard  masses. 

Such  tubercles  are  generally  grouped  irregularly,  but  in  constantly 
widening  areas,  about  the  primary  disease  in  the  breast ;  in  other  parts, 
and  as  primary  cancers,  they  may  be  single  or  numerous.  They  are 
almost  incompressibly  hard,  tough,  circumscribed  masses  or  knots  ;  they 
are  usually  of  oval,  flat,  or  biconvex  form,  or,  when  large,  are  tuberous 
or  lobed ;  they  are  imbedded,  as  infiltrations  of  cancer- structures,  in  the 
exterior  compact  layer  of  the  cutis.  They  are  generally  equally  promi- 
nent above,  and  sunken  beneath,  the  level  of  the  surface  of  the  skin ; 
and  this  condition  is  commonly  acquired  as  well  by  those  which  com- 
mence like  little  prominent  papula?,  as  by  those  which  at  first  appear 
like  knots  just  subcutaneous.  The  skin  covering  them  is  thin,  tense, 
and  shining ;  it  is  usually  of  a  deep,  ruddy,  pink  colour,  tending  to 
purple  or  brownish  red,  or  it  may  seem  tinged  with  brown,  like  a 
pigment  mark.  This  change  of  colour  extends  a  little  beyond  the 
border  of  the  cancerous  mass,  and  then  quickly  fades  into  the  natural 
hue  of  the  skin.  Such  cancers  are  movable  with,  but  not  in,  the 
surrounding  skin,  and  even  with  it  the  mobility  is  very  limited  when 
they  are  large  and  deep.  They  may  be  found  of  various  sizes ;  in  cir- 
cumscribed masses,  ranging  from  such  a  size  as  can  just  be  detected  by 
the  touch,  to  a  diameter  of  two  inches  ;  or,  when  diffused  in  the  skin, 
occupying  it  in  an  expansion  of  hardly  limited  extent. 

The  minute  structures,  equally  with  the  general  characters,  of  the 
scirrhous  cancers  of  the  skin,  are,  in  everything,  conformed  with  those 
already  described  ;  and  the  characters  of  cancer-cells,  and  their  mode 
of  disorderly  insertion  in  the  interstices  of  the  natural  tissues,  are  in 
no  parts  more  distinct.1 

In  general,  I  think  the  scirrhous  cancers  of  the  skin  have  a  chronic 
course,  not  painful  or  soon  ulcerating  ;  but,  as  primary  diseases,  they 
are  too  infrequent  for  a  general  history  of  them  to  be  written  at 
present.  I  have  seen  only  four  examples  of  them  independent  of 
previous  cancer  in  other  parts.    In  one  of  these  the  seat  of  disease  was 

1  Iu  the  foregoing  account  I  have  not  had  in  view  that  which  is  commonly  called 
the  '  cancerous  tubercle  of  the  face,'  and  which  so  often  occurs  as  the  precedent  of  the 
destructive  process  constituting  the  so-called  'cancerous  '  or  '  cancroid  ulcer'  of  the  face 
in  old  persons.  I  have  not  been  able  to  examine  minutely  one  of  those  tubercles 
bofore  ulceration,  but  all  I  have  seen  of  the  materials  forming  the  base  and  margins  of 
the  ulcers  which  follow  them,  and  all  the  characters  of  their  progress,  make  me  believe 
that  no  cancerous  structure,  whether  scirrhous,  epithelial,  or  any  other,  exists  in  them 
I  shall  revert  to  this  subject  in  tho  lecturo  on  Epitholial  Cancer. 
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nearly  the  whole  skin  of  the  front  of  the  left  side  of  the  chest  of  a 
woman  seventy-three  years  old ;  in  another,  it  was  in  the  skin  of  the 
leg,  in  the  form  of  cancerous  tubercles  about  the  knee,  of  a  woman  set. 
sixty-five  :  in  another,  an  elderly  man's  scalp  had  two  large,  hard, 
cancerous  masses  in  it ;  in  a  fourth,  the  disease  was  in  the  scrotum  of 
a  man  fifty-three  years  old ;  but  I  believe  the  elementary  structures  of 
scirrhous  cancer  were  mingled  with  others  resembling  those  of  the 
more  frequent  epithelial  soot-cancer  of  the  same  part.1 

In  the  Muscles  scirrhous  cancer  is  commonly  associated  with 
its  most  frequent  form  in  the  skin  :  that,  namely,  in  which  it  occurs 
in  groups  of  tubercles  about  the  primaiy  disease  of  the  breast.  We 
may,  indeed,  draw  a  close  parallel  between  the  secondary  cancers  in 
the  skin  and  muscles  respectively ;  for  in  both  parts  alike  we  find, 
in  some  cases,  discrete  cancerous  tubercles,  in  others  extensively 
diffused  cancerous  formations ;  and  in  the  muscles,  as  in  the  skin, 
•the  latter  form  occurs,  especially  when  the  disease  extends  continu- 
ously :  the  former  when  it  is  multiplied  contiguously  to  its  primary 
seat. 

I  have  never  seen  a  primary  scirrhous  cancer  in  a  muscle,  and  only 
once  have  seen  such  a  cancer  forming  a  distinct  isolated  tumour  in  an 
intermuscular  space.  It  may  be  doubted,  indeed,  whether  this  tumour 
were  the  primary  disease;  yet,  because  of  the  exceeding  rarity  of 
s  cirrhous  cancers  in  any  other  form  than  that  of  infiltrations  of  the 
textures  of  parts,  it  deserves  mention.  It  was  taken,  after  death,  from 
a  man  fifty-four  years  old,  in  whom  it  had  been  observed  for  a  month, 
and  who  died,  exceedingly  emaciated  and  exhausted,  with  similar 
disease  in  his  axillary  and  bronchial  lymphatic  glands,  his  lungs, 
muscles,  occipital  bone,  and  other  parts.  This  tumour  was  about  four 
inches  in  length,  oval,  surrounded  by  a  distinct  capsule  of  connective 
tissue,  and  seated  between  the  brachialis  anticus  and  biceps  muscles, 
outspreading  both  of  them.  It  had  the  same  hardness,  weight,  and 
density,  and  the  same  microscopic  cell- structures,  as  the  ordinary 
scirrhous  cancers  of  the  breast ;  it  was  milk-white,  slightly  suffused 

.  Tkifl  specimen  is  in  the  Museum  of  St.  Bartholomew's.  Cases  of  cancer  of  the 
skin  are  related  by  Lebert,  Walshe,  and  others,  in  their  appropriate  chapters ;  but  I 
s  no  dear  that  any  of  them  were  primary  scirrhous  cancers  Those  winch  .ere  not 
ph^el  al  cancers  appear  to  have  been  either  medullary  of  the  firmer  sort  or  (,n  Lebert  s 
ca  e  m  lanotic.  All  these  forms  of  cancer  are  more  frequent  ,n  the  stan  as  pnmary 
SLrSZt  which  I  have  described :  they  will  all  be  centered  »  the  following 
lectures. 
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with  pink  and  grey,  and  distantly  spotted  and  streaked  with  oclire 
tints.  The  other  cancerous  masses  had  for  the  most  part  the  same 
characters ;  but  some,  which  by  their  size  and  positions  might 
certainly  be  considered  as  of  latest  production,  were  soft,  and  like  the 
most  frequent  medullary  cancers. 


In  the  Bones,  as  in  the  muscles,  the  scirrhous  cancer  seldom,  if 
ever,  occurs  except  as  a  secondary  disease :  the  primary  cancers  of 
bones  are,  I  think,  always  either  medullary,  osteoid,  or  colloid.  The 
structures  of  the  scirrhous  cancer  may  be  infiltrated  or  diffused  among 
those  of  the  bone,  or  they  may  form  distinct  masses  ;  but  in  neither 
case  do  they  so  increase  as  to  form  considerable  tumours.    In  some  of 
the  cases  of  infiltration,  the  cancerous  substance  is  diffused  through 
the  cancellous  tissue  of  the  bone,  while  its  walls  are  comparatively 
little  changed  :  in  others  all  the  bony  structures  are  expanded  into  an 
irregular  framework  of  plates  and  bands,  the  interstices  of  which  are 
filled  with  cancerous  substance,  hard,  elastic,  grey,  and  shining.1  On 
the  other  hand,  when  separable  cancerous  masses  are  formed,  they  are 
usually  round  or  oval,  or  adapted  to  the  shape  of  the  inner  walls  of  the 
bone,  within  which  they  are,  at  least,  for  a  time  confined.  They 
generally  appear  as  if,  while  they  were  growing,  the  original  bony 
textures  around  them  had  gradually  wasted  or  been  absorbed,  making 
way  for  their  further  growth.2    And  thus  the  growth  of  the  scirrhous 
cancer,  with  absorption  (whether  previous  or  consequent),  of  the  bone 
around  it,  may  continue  till  not  only  the  medullary  tissue,  but  the  whole 
thickness  of  the  wall  is  removed,  and  the  cancer  may  project  through 
and  expand  beyond  it,  or  may  alone  fill  the  periosteum,  retaining, 
with  very  little  change,  the  originalshape  and  size  of  the  bone.3 

In  both  these  sets  of  cases  the  cancer-cells  are  alike,  and  they  form, 
without  fibrous  tissue,  a  hard,  or  very  firm,  elastic,  greyish  substance, 

1  Nos.  822-3  in  the  College  Museum  are  examples  of  the  first  form;  and  No  5 
(Appendix)  in  that  of  St.  Bartholomew's  may  exemplify  the  second.  The  latter 
specimen  was  taken  from  a  case  in  which  a  cancerous  femur  was  broken  eight  months 
before  death,  and  the  new  hone,  with  which  it  was  repaired,  was  infiltrated  with  cancer 
as  well  as  the  original  textures. 

2  See,  respecting  the  occasional  'preparatory  rarefaction'  of  bones,  previous  to 
cancerous  deposits  in  them,  the  excellent  observations  of  Walshe  (p.  555)  and  Virchow 
(Archiv,  i.  126). 

*  As  in  Nos.  817-8-9,  in  the  Museum  of  the  College,  and  in  several  specimen;, 
lately  added  to  that  of  St.  Bartholomew's,  Series  i.  292,  306. 
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shining,  and  sometimes  translucent,  sometimes  with  an  obscure  fibrous 

appearance.  The  likeness  to  the  common  hard 
cancer  of  the  breast  is  complete,  in  both  general  and 
microscopic  characters  ;  and  not  less  complete  the 
contrast  with  the  usual  forms  of  the  medullary 
cancer,  which,  as  I  have  said,  is  the  more  frequent 
primary  disease  of  the  bones.  Intermediate  speci- 
mens may,  indeed,  be  found  ;  yet,  on  the  whole,  the 
contrast  between  medullary  and  scirrhous  cancers  is 
as  well  marked  in  the  bones  as  in  any  other  part.1 

The  bones  thus  cancerous  become  liable  to  be 
broken  with  very  slight  forces ;  and  to  these  condi- 
tions a  certain  number  of  the  so-called  spontaneous 
fractures  in  cancerous  patients  may  be  assigned. 
But  some  are  due  to  the  wasting  and  degenerative 
atrophy  which  the  bones  undergo  during  the  progress 
of  cancer,  and  which  seems  to  proceed  to  an  extreme 
more  often  than  it  does  in  any  other  equally  emacia- 
ting and  cachectic  disease. 

The  scirrhous  cancer  of  the  Intesttnal  Canal  is 
exemplified  most  frequently  in  the  rectum,  where  it, 
very  remarkably,  has  a  '  seat  of  election,'  at  from 
three  to  four  inches  from  the  anus,  in  the  sigmoid 
flexure  of  the  colon,  and,  sometimes  in  a  very  striking 
Eig.  103.  form,  in  the  ileo-csecal  valve.  It  appears,  usually, 
as  an  infiltration  of  hard  cancer  structures  in  the  submucous  tissue, 
with  lobed  and  nodular  outgrowths  projecting  in  bosses  into  the  cavity. 
The  cancer  is  usually  of  annular  form,  and  occupies  the  whole  circum- 
ference of  the  intestine,  in  a  length  of  from  half-an-inch  to  an  inch. 
It  may,  at  the  same  time,  or  in  other  instances,  occur  externally  to 
the  muscular  coat,  and  in  this  case  is  usually  not  annular,  but  in 
separate  tubercles,  which,  until  ulceration  ensues,  project  with  flattened, 

Eig.  103.  Section  of  a  humerus  with  scirrhous  cancer,  as  described  above.  Mus. 
of  St.  Bartholomew's,  Series  i.  No.  290. 


1  Medullary  cancer  may  appear  as  a  secondary  disease  in  the  bones,  as  well  as  in 
any  other  .parts,  after  primary  scirrhous  cancer  in  the  breast.  The  cases  I  have 
examined  would  make  me  think  that  the  scirrhous  cancer  is,  in  these  events,  the  more 
frequent:  but  M.  Lebert  (Traite  des  Maladies  Cancereuses,  p.  714)  describes  none  but 
soft  cancers  as  occurring  in  the  bones,  whether  primarily  or  secondarily. 
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and  sometimes  centrally  depressed,  round  or  oval  surfaces,  into  the 
cavity  of  the  intestine.  Very  rarely  (it  is  said)  it  may  affect  the  whole 
circumference  of  a  large  extent  of  the  rectum,  and  may  in  the  same 
extent  involve  many  adjacent  parts. 

It  sometimes  happens  that  the  scirrhous  cancer  of  the  submucous 
tissue  is  associated  with  growths  of  softer  medullary  cancer  into 
the  cavity  of  the  intestine,  or  with  formations  of  colloid  cancer. 
The  mingling  of  these  forms  is  certainly 
more  frequent  in  the  digestive  canal  than 
in  any  other  part.  But  that  which  is 
most  remarkable  in  the  scirrhous  cancers 
of  the  rectum,  as  an  example  of  those  of 
other  portions  of  the  canal,  is  derived 
(especially  in  its  chronic  forms)  from  the 
tendency  which  the  cancer  has  here,  as  in 
other  parts,  to  contract  and  condense, 
and  adhere  to  the  parts  around  it.  To 
this  it  is  due,  that,  when  an  annular 
cancer  of  the  rectum  exists  in  the 
submucous  tissue,  even  the  exterior  of 
the  bowel  appears  constricted ;  instead 
of  swelling,  the  bowel  is,  even  externally, 
smaller  at  the  cancer  than  either  above  or 
below  it :  and  the  stricture,  or  narrowing 
of  the  canal,  which  might  be  trivial  if  it  depended  only  on  the  cancer- 
ous thickening  of  the  coats,  is  made  extreme  by  the  contraction  of  the 
coats  around  and  with  the  cancer.  The  same  conditions  which,  in 
hard  cancer  of  the  breast,  produce  retraction  of  the  nipple  and  pucker- 
ing of  the  skin  over  the  morbid  growth,  here  produce  contraction  of 
the  muscular  and  peritoneal  tissues  around  the  growth,  and  a  concen- 
tric indrawing  of  the  growth  itself. 

With  similar  likeness  to  the  hard  cancers  of  the  breast,  those  in  the 
intestine  (in  the  rectum,  for  example)  give  rise  to  close  adhesion  of  the 
tissues  round  them  to  other  adjaoent  parts.  Thus  the  cancerous  part 
of  the  rectum  may  be  fixed  to  the  promontory  or  front  surface  of  the 
sacrum  quite  immovably ;  or  the  colon  may  become  united  to  the 
urinary  bladder,  or  to  some  other  portion  of  the  intestinal  canal. 

Fig.  104.  Scirrhous  cancer  of  the  rectum,  showing  the  constriction  of  the 
peritoneal  and  muscular  coats  around  th«  cancer  of  the  submucous  tissue.  Museum  of 
St.  Bartholomew's. 
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Many  other  important  facts  in  the  history  of  this  affection  are  con- 
nected  with  the  dilatation  and  hypertrophy  of  the  intestine  above  the 
stricture  ;  the  final  paralysis  of  the  dilated  part,  and  the  phenomena  of 
ileus  chiefly  due  thereto,  with  displacement  of  the  diseased  part  by  the 
weight  of  fasces  accumulated  above  it ;  the  occasional  variations  of  the 
degree  of  stricture,  according  to  the  afflux  of  blood  swelling  the 
diseased  part,  or  its  ulceration  or  sloughing  decreasing  it,  and  so  for  a 
time  widening  the  canal ;  but  these  I  need  only  enumerate,  while  I  can 
refer  to  Rokitansky1  for  ample  accounts  of  them  all. 

The  large  intestine  is,  probably,  next  to  the  mammary  gland  and 
the  stomach,  the  organ  in  which  the  well-marked  scirrhous  cancer  is 
most  frequently  found  as  a  primary  disease.  It  very  rarely,  indeed, 
occurs  secondarily,  except  when  extending  to  the  intestine  continuously 
from  some  adjacent  part ;  and  in  this  case,  as  it  usually  affects,  at  first, 
only  part  of  the  circumference  of  the  intestine,  it  may  become  much 
more  extensive  without  producing  stricture  ;  for  the  unaffected  part  of 
the  wall  may  dilate  so  as  to  compensate,  for  a  time,  for  the  contraction 
of  the  diseased  part.  Moreover,  when  it  is  a  primary  disease,  the  can- 
cer of  the  intestine  is  one  of  the  forms  in  which  the  disease  may  exist 
longest  without  multiplication,  although  often,  even  in  its  early  stages, 
it  is  associated  with  exceeding,  and  seemingly  disproportionate,  ca- 
chexia. 

I  have  spoken  of  the  occurrence  of  fibrous  tissue  in  the  sch'rkons 
cancers  of  the  breast,  and  have  said  (p.  617)  that  tbis  appears  to  be  no 
proper  element  of  the  cancer,  but  the  natural  connective  tissue  of  the 
pai't  involved  in  tbe  cancer,  and  often  increased  and  condensed.  If  this 
be  always  so,  and  if,  as  I  have  also  said,  little  or  no  fibrous  tissue  be 
found  in  cancers  affecting  organs  which  naturally  contain  none>  it  will 
follow  that  the  name- Carcinoma  fibrosum  is  not  well  applied  to  any  ex- 
amples of  hard  cancer  described  in  the  foregoing  pages.  Yet  there 
are  cancers  which  contain  not  only  abundant  but  peculiar  fibrous  tissue  ; 
and  these  may  well  be  called  '  fibrous  cancers,'  and  may  be  considered 
as  a  distinct  form  or  species,  unless  it  should  appear  that  they  are 
always  associated,  as  secondary  diseases,  with  scirrhous  cancers  of  the 
more  ordinary  structure  •;  so  that  we  may  suppose  that  the  same 
material  is,  in  one  organ,  developed  into  fibrous  tissue  ;  in  others,  at  the 
same  time,  into  cancer-cells. 

The  most  remarkable  examples  of  hard  .cancers  with  fibrous  strnc- 

1  ratlwloghchc  Anatomic,  iii.  276  and  282. 
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tures,  that  I  have  yet  seen,  have  been  in  the  ovaries  of  certain  patients 
with  common  hard  cancer  of  the  breast  or  stomach.1  In  theso  cases, 
the  place  of  the  ovary  on  either  or  on  both  sides  is  ocenpied  by  a 
nodulated  mass  of  uniformly  hard,  heavy,  white,  and  fibrous  tissue. 
The  mass  appears  to  be,  generally,  of  oval  form,  and  may  be  three  or 
more  inches  in  diameter  ;  its  toughness  exceeds  that  of  even  the  firmest 
fibrous  tumours ;  and  its  component  fibres,  though  too  slender  to  be 
measured,  are  peculiarly  hard,  compact,  closely  and  irregularly  woven : 
they  are  not  undulating,  but,  when  they  can  be  separated  singly  or  in 
bundles,  they  appear  dark-edged,  short,  and  irregularly  netted.  "With 
these  I  have  found  only  few  and  imperfect  cancer-cells ;  with  more 
numerous  nuclei,  elongated  and  slender.  They  are  not  mingled  with 
elastic  or  other  '  yellow  element '  fibres. 

Bat  fibrous  cancers  are  not  found  in  the  ovaries  alone.  Peculiar 
stiff-fibred  tissue  is  sometimes  contained,  together  with  less  abundant 
cancer-cells,  in  the  hard  cancers  connected  with  periosteum.  So  I 
have  seen  it  in  the  pelvis,  and  in  the  unossified  parts  of  osteoid  cancers, 
where  neither  its  relations  nor  its  minute  textures  were  such  as  to 
suggest  that  it  was  morbidly  increased  periosteum.  -However,  the 
occasions  that  I  have  had  of  examining  truly  fibrous  cancers  have  been 
too  few  to  justify  any  conclusion  respecting  the  propriety  of  separating 
them,  as  a  distinct  form,  from  the  scirrhous  cancers.  And  I  cannot 
complete  my  own  imperfect  observations  with  the  records  of  other 
pathologists ;  for  I  think  that  none  have  endeavoured  sufficiently  to 
discriminate  between  the  two  kinds  of  fibrous  tissue  that  may  be  found 
in  cancers ;  namely,  that  which  is  developed  during  the  growth  of 
the  cancer,  and  that  which  is  derived  from  the  original  fibrous  tissue  of 
the  affected  organ,  whether  in  its  natural  state,  or  increased,  condensed, 
indurated,  or  otherwise  morbidly  changed.  Yet  the  distinction  is  an 
essential  one  :  for  the  former  is  truely  cancer-structure,  the  latter  is 
only  the  structure  in  the  interstices  of  which  the  cancer  has  its  seat. 
A  similar  distinction  will  have  to  be  made,  in  a  future  lecture,  between 
the  osseous  tissue  that  grows  so  as  to  form  the  framework,  or  interior 
skeleton,  of  certain  medullary  cancers  of  bone,  and  that  which  is  the 
chief  constituent  of  osteoid  cancers :  the  one  is  a  morbid  growth  of 
a  bone  affected  with  cancer  ;  the  other  is  the  proper  cancer-structure 
ossified. 

1  Museum  of  the  College,  No.  240,  2636;  and  of  St.  Bartholomew's,  xxxi  17  and 
Drobablv.  xxxii.  14  '  ' 
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LECTURE  XXX. 

SCIRRHOUS  OR  HARD  CANCER. 

PART  II. — -PATHOLOGY. 

The  former  part  of  this  lecture  being  devoted  to  an  account  of  the 
structures  of  the  chief  examples  of  scirrhous  cancers,  I  propose,  in  this 
second  part,  to  consider  their  history,  their  mode  of  life,  their  pathology 
as  contrasted  with  their  anatomy.  And  here,  even  more  nearly  than  in 
the  former  part,  I  will  limit  myself  to  the  histories  of  those  of  the 
breast ;  for  concerning  the  primary  scirrhous  cancers  of  other  parts,  we 
have  too  few  data  for  any  general  history. 

First,  concerning  the  conditions  favourable  to  the  origin  of  these 
scirrhous  cancers  : — 

(a.)  They  exist,  in  great  preponderance,  in  women.  Probably,  of 
every  100  cases  of  scirrhous  cancer  of  the  breast,  98  occur  in  women  ; 
and,  I  believe,  it  is  chiefly  this  that  makes  cancer,  on  the  whole,  more 
frequent  in  women  than  in  men,  for  in  nearly  every  other  organ 
common  to  both  sexes  the  greatest  frequency  is  found  in  men. 

(&.)  The  age  of  most  frequent  occurrence  of  scirrhous  cancer  of 
the  breast  is  between  45  and  50  years.  Nearly  all  records,  I  think, 
agree  in  this.  The  disease  has  been  seen  before  puberty  ;  but  it  is  ex- 
tremely rare  at  any  age  under  25  ;  after  this  age  it  increases  to  between 
45  and  50 ;  and  then  decreases  in  frequency,  but  at  no  later  age 
becomes  so  infrequent  as  it  is  before  20. 

The  following  table,  drawn  from  the  records  of  158  cases,  of  which 
the  diagnosis  cannot  be  reasonably  questioned,  will  illustrate  the  fore- 
going statement : — 1 

1  This  and  many  of  tho  following  tables  are  drawn  from  a  general  table  of  365 
cases  of  cancers  of  all  kinds.  Of  the  whole  number,  nearly  half  wore  observed  by 
myself.    Of  the  remaindor,  I  have  dorivod  about  50  from  tho  records  of  the  Cancer 
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2  cases  were  first  observed  between  20  and  25  years  of  age. 
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In  another  series,  of  276  cases  observed  by  myself,  the  numbers 


were  : — 

Between  20  and  30  years  of  age      .  .  .5 

30  „  40  .  .  .  41 

40  „  50  .  .  .  122 

50  „  60  „               ....  65 

60  „  70  ,  .  .  35 

70  „  80  .  .  .8 


These  numbers  may  represent  the  absolute  frequencies  of  the  oc- 
currence of  scirrhous  cancer  of  the  breast  at  different  ages.  But  it  is 
more  important  to  know  the  relative  frequencies  in  proportion  to  tbe 
number  of  women  living  at  each  of  the  successive  periods  of  life.  To 
ascertain  this,  I  have  added  to  the  cases  in  the  first  preceding  table 
those  tabulated,  in  a  nearly  similar  manner,  by  Mr.  Birkett1  and  M. 
Lebert ;  8  making  a  total  of  354  cases  originating  between  the  ages  of 
20  and  80  years.    Then,  comparing  the  number  of  cases  in  each  de- 


wards  in  the  Middlesex  Hospital,  for  access  to  which  I  am  much  indebted  to  the 
surgeons  of  the  Hospital :  more  than  60  were  very  kindly  communicated  to  me  by  Dr. 
Humphry  ;  others  I  owe  to  Mr.  Lowe  and  Dr.  Paget:  nearly  all  the  rest  were  collected 
from  the  works  of  Wardrop,  Langstaff,  Baring,  Bruch,  Bennett,  and  Sedillot.  The 
ages  assigned  in  this  table  are  those  at  which,  in  each  case,  the  disease  was  first 
observed  by  the  patient;  and  no  case  is  included  which  was  recorded  only,  or  chiefly 
because  it  was  an  example  of  the  disease  occurring  at  an  unusual  period  of  life. 

1  On  Diseases  of  the  Breast,  p.  218. 

2  Des  Maladies  Canoereuses,  p.  354.  The  particulars  of  both  these  tables  accord 
very  nearly  with  those  given  above ;  but  the  numbers  of  cases  below  20  and  above  80 
in  Mr.  Birkett's  table,  are  very  largo ;  probably  becauso  he  has  included  cases  that 
wero  recorded  on  account  of  their  rarity  in  respect  of  tho  patients'  ages, 
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cennial  period  of  life,  with  the  number  of  women  alive  in  the  same 
period  in  England  and  Wales  (according  to  the  Population  Returns  for 
1841),  it  appears  that  the  comparative  frequencies,  relatively  to  the 
whole  number  of  women,  may  be  stated  in  the  following  numbers  :— 


Ages. 
20  to  30 

30  „  40 

40  „  50 

50  „  60 

60  „  70 

70  „  80 


Eelative  frequency  of  the 


or 


igin  of  hard  cancer. 

6 
40 
100 
76 
38 
32 


In  other  words,  the  proportions  between  these  numbers  may  re- 
present  the  degrees  in  which  the  conditions  of  women's  lives,  at  the 
successive  decennial  periods,  are  favourable  to  the  first  growth  of 
scirrhous  cancer  in  the  breast. 

One  is  naturally  led  to  suppose  that  the  great  liability  to  cancer  of  the 
breast  between  40  and  50  years  of  age,  and,  especially,  the  maximum 
between  45  and  50,  are  connected  with  some  of  the  natural  events  that 
are  then  occurring  in  the  nearly  related  reproductive  organs ;  such  as 
the  cessation  of  the  menstrual  discharge,  and  of  the  maturation  of  ova  ; 
or  else  with  the  wasting  and  degeneracy  of  the  mammary  glands.  And 
yet  it  is  difficult  to  prove  such  a  connection  with  any  single  event  of  the 
period. 

The  event  which  is  generally  regarded  as  most  important  is  the 
cessation  of  the  menstrual  discharge.  But  I  find  that  among  52 
women  with  scirrhous  cancer  of  the  breast,  in  whose  cases  this  point 
is  noted,  27  were  still  menstruating  for  at  least  a  year  after  their  dis- 
covery of  the  cancer  ;  and  16  had  ceased  to  menstruate  for  a  year  or 
more  previous  to  it ;  so  that  less  than  of  the  whole  number  afforded 
examples  of  the  cessation  of  the  catamenia  and  the  discovery  of  the 
cancer  occurring  within  the  same  year. 

The  following  table  shows  the  ages  at  which  menstruation  ceased 
in  400  women,1  and  the  ages  at  which  hard  cancer  of  the  breast  was 
first  detected  by  an  equal  number : — 


1  From  Dr.  Guy's  tables,  in  the  Medical  Times,  1845.  The  numbers  in  the  third 
column  aro  obtainod  by  doubling  those  in  a  table  of  200  cases,  collected  from  those  of 
M.  Lobert  and  Mr,  Birkett,  as  well  as  from  my  own. 
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Cessation  of  First  observation 

Ages.  menstruation.  of  the  cancer. 

36 
62 
78 
101 
123 


Below  35 

9 

35  to  40 

51 

40  „  45 

140 

45  „  50 

159 

Above  50 

41 

400 

400 


All  these  calculations  are  sufficient  to  prove  the  great  influence 
which  the  events  of  life,  at  and  about  the  time  of  the  cessation  of  the 
menstrual  process,  exercise  in  the  production  of  the  cancer  ;  but  they 
do  not  prove  that  the  defect  of  that  process  has  more  influence  than 
others  of  the  coincident  events.  This  is  confirmed  by  the  observation 
that,  in  75  cases  of  cancer  of  the  breast,  commencing  between  the  ages 
of  40  and  55,  the  disease  began  in  48  before  the  cessation  of  the  cata- 
menia;  12  about  the  time  of  their  cessation  ;  15  after  it.1  I  think  we 
may  most  safely  hold  that  the  aptness  of  this  time  of  life  for  the  deve- 
lopment of  hard  cancer  is  chiefly  due  to  the  general  failure  of  the  pro- 
cess of  maintenance  by  nutrition,  which  usually  has  at  this  time  its 
beginning,  and  of  which  the  most  obvious  natural  signs  are  in  the 
diminution  of  the  powers  of  the  reproductive  organs.  It  is  in  favour 
of  this  view,  rather  than  of  any  especial  influence  of  the  reproductive 
organs,  or  of  change  in  the  mammary  gland,  that  the  ages  of  increasing 
frequency  of  scirrhous  cancer  in  the  male  breast,2  and  of  primary 
scirrhous  cancer  in  other  organs,  coincide  with  the  results  of  the  far 
more  numerous  cases  in  the  female  breast. 

This  would  hardly  be  so  if  it  were  the  condition  of  the  female 
breast  itself,  or  of  any  nearly  related  organ,  that  alone  or  chiefly  de- 
termined the  greater  frequency  of  the  cancer  at  particular  periods  of 
life. 

(c.)  To  these  conditions  of  sex  and  age,  as  favouring  the  production 
of  scirrhous  cancer,  we  may  add  an  hereditary  disposition,  and  the 
effects  produced  by  injury  or  previous  disease.  Tbe  influence  of  these 
conditions  is  not  generally,  but  is  often  very  clearly,  manifested.  In 
88  patients  with  scirrhous  cancer  (including  four  men  and  four  cases 

1  Contribution  to  the  Statistics  of  Cancer,  by  Mr.  W.  M.  Baker,  Med.-Chir  Tra,,* 
vol.  xlv.  1862.  ' 

2  The  four  men  in  whom  I  have  seen  hard  cancer  of  the  breast  were  respectively  -10 
44,  18,  and  52  years  old  at  the  discovery  of  the  disease. 
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of  the  cancer  of  other  organs  than  the  breast),  16  were  aware  of  can- 
cer  having  occurred  in  other  members  of  their  families. 

In  40  tabulated  by  M.  Lebert  only  6  could  be  deemed  hereditary.1 

It  might  thus  be  believed  that  not  more  than  1  in  6  patients  with 
scirrhous  cancer  can  be  reckoned  as  having  hereditary  tendency  thereto, 
but  the  proportion  is  larger  if  calculated  from  a  larger  number  of 
private  patients.  The  family  histories  of  hospital  patients  are  scarcely 
worth  collecting.2 

(cZ.)  So,  with  regard  to  the  effects  of  injury  and  previous  disease,  I 
find  that,  among  91  patients,  only  16,  i.e.  less  than  one-sixth,  ascribed 
the  hard  cancer  to  injury  or  any  such  local  cause.  The  proportion  is 
so  small  (it  is  less  even  than  that  of  the  patients  with  other  tumours, 
who  ascribe  them  to  the  same  cause  3),  that  we  might  be  disposed  to 
deny  the  influence  of  injury  altogether,  if  its  consequences  were  not,  in 
a  few  cases,  so  manifest  and  speedy. 

(e.)  The  influence  of  the  single  and  married  states  is  shown  by  Mr. 
Baker  (loc.  cit.)  in  a  table  of  260  cases  of  cancer  of  the  breast,  in  which 
the  proportions  were — 

Single       .       .       .       23-0  per  cent. 
Married     .       .       .       72"4  „ 
Widow      ,       ,       .         4-6  „ 

The  percentage  of  single  women  in  cases  of  cancer  of  the  breast  is 
therefore  smaller  than  that  in  the  female  population  generally.4 

(/.)  I  pass  by  some  other  conditions  supposed  to  be  favourable  to 
the  occurrence  of  scirrhous  cancers;  such  as  mental  distress,  particular 
occupations  and  temperaments.  Concerning  all  these,  the  evidence  at 
present  gained  is  insufficient  to  justify  any  numerical  conclusions.  But 
respecting  one  point  much  discussed — namely,  the  general  health  of 
women  at  the  time  when  hard  cancer  is  first  found  in  them — I  would 
observe  that  a  remarkable  majority  present  the  appearance  of  good 

1  The  difference  in  the  proportions  of  M.  Lobert's  cases  and  in  mine  is  probably 
due  to  my  having  reckoned  as  hereditary  three  cases  in  which  members  of  the  patient's 
families  had  had  cancers  of  the  lip.  These  would  be  excluded  as  only  'cancroid'  by 
M.  Lebert;  and  so  excluded,  and  added  to  the  non-hereditary  cases,  they  make  the 
proportions  very  nearly  equal  in  both  our  estimates. 

*  See  one  of  Mr.  Baker's  tables  in  the  Lecture  on  the  General  Pathology  of 

Cancer.  .  . 

»  See  p.  387.    Of  79  tumours  not  cancerous,  15  were  ascribed  to  injury  or  previous 

disease ;  i.e.  1  in  noarly 

4  See  Insurance  Guide  and  Handbook.    London,  1857. 
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health.  I  find  that  in  91  cases  in  which  I  have  notes  on  this  point,  no 
less  than  66  patients  presented  the  general  characters  'of  robust  or  at 
least  good  health  ;  9  were  of  uncertain  or  moderately  good  health  ;  and 
only  16  were  sickly  or  feeble.1  It  does  not  follow  that  all  these  were 
manifestly  ill  when  the  cancer  began  to  form ;  but,  granting  that  it  may 
have  been  so,  it  would  still  appear  that  scarcely  more  than  one-fourth 
of  the  subjects  of  hard  cancer  are  other  than  apparently  healthy 
persons.  From  all  this  it  is  evident,  that,  except  in  relation  to  in- 
heritance and  the  comparative  liabilities  of  different  ages,  we  have 
little  knowledge  of  the  events  that  are,  in  any  sense,  the  predisposing 
causes  of  hard  cancer.  Indeed,  so  insignificant  in  their  whole  sum  are 
those  that  are  already  ascertained,  that,  in  a  large  majority  of  cases, 
the  patient  finds  the  cancer  by  some  accident.  She  chances  to  touch 
her  breast  attentively,  or  she  feels  some  pain  in  it,  or  her  friends  notice 
that  it  is  smaller  or  larger  than  it  used  to  be ;  and  now,  already,  there 
is  a  cancer  of,  it  may  be,  large  size,  of  whose  origin  no  account  whatever 
can  be  rendered. 

The  fact  last  mentioned  may  explain  why  we  so  rarely  have  an 
opportunity  of  seeing  what  a  scirrhous  cancer  is  like  at  its  very  be- 
ginning. I  have  examined  only  three  that  were  less  than  half-an-inch  in 
diameter.  All  these  were  removed  within  two  months  of  their  being 
first  observed,  and  all  had  the  perfect  cancerous  structure,  such  as  I 
have  described  as  the  type.  I  believe  they  illustrated  what  is  generally 
true— namely,  that  the  cancerous  structure  has,  from  the  first,  its 
peculiar  hardness.  The  formation  of  it  appears  to  be  attended  with 
gradually  increasing  induration ;  only,  in  the  cases  in  which,  from  the 
beginning,  it  affects  the  whole  glands,  and  those  in  which  it  acquires 
even  more  than  usual  hardness,  by  the  gradual  predominance  of  the  in- 
creased and  indurated  fibrous  tissue. 

From  the  extreme  of  smallness  the  cancer  grows  ;  but  at  various 
rates,  in  different  cases  and  even  in  the  same  case  at  different  times.  I 
believe  no  average  rate  of  increase  can  be  assigned.  Oases  sometimes 
occur,  especially  in  lean,  withered  women,  whose  mammary  glands 
share  in  the  generally  pervading  atrophy  in  which  two,  three,  or  more 
years  pass  without  any  apparent  increase  in  a  cancer  ;  aud  the  progress 
even  of  ulcerated  cancer  is,  in  such  patients,  sometimes  scarcely  per- 

'  From  one  of  Mr.  Baker's  tables  {loo.  cit.)  it  appears  that  only  5-2  per  cent  of  the 
Se^sTMe8^110118  ClinC01'  °f      bX'°'lSt  W0  ^       healtk  afc"th°  fil'St  obsoi*vation 
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cepfcible,  even  in  the  lapse  of  years.  On  the  other  hand,  cases  are  found 
sometimes  of  most  rapid  increase.  I  saw  such  an  one  sometime  ago.  A 
scirrhous  cancer  grew  in  five  months  from  the  size  of  the  tip  of  a  finger 
to  a  mass  five  inches  in  diameter.  This  was  in  a  woman  thirty-two 
years  old,  in  whom  the  disease  began  while  she  was  suckling,  and 
immediately  before,  even  while  suckling,  she  again  became  pregnant. 
Extensive  and  speedy  sloughing  followed  this  rapid  growth,  and  she 
died  in  seven  months  from  the  first  observation  of  the  disease.1  Still 
more  rapidly  in  a  case  under  the  care  of  Mr.  Savoiy,  within  three  weeks 
after  the  removal  of  a  cancerous  breast,  the  other  mammary  gland, 
which  appeared  quite  healthy  at  the  time  of  the  operation,  became  com- 
pletely infiltrated  with  scirrhous  cancer. 

We  may  very  probably  connect  this  singularly  rapid  progress  of  a 
scirrhous  cancer  during  pregnancy  or  lactation  with  the  condition  of 
determination  of  blood  to  the  breast  in  which  it  occurred,  and  to  the 
early  age  of  the  patient — for,  as  a  general  rule,  though  malignant 
tumours  may,  in  their  plan  and  mode  of  growth,  deviate  never  so 
widely  from  the  normal  tissues,  yet  for  their  rate  of  increase  they  are 
dependent  in  a  certain  measure  upon  the  supply  of  blood  and  the 
general  activity  of  the  nutritive  processes.  Hence  it  needs  to  be 
always  borne  in  mind,  that  among  the  cancerous  they  who  seem  most 
robust  may  succumb  most  quickly  ;  while  the  aged  and  the  withered 
commonly  live  longest  and  with  least  discomfort. 

The  increase  of  a  scirrhous  cancer  appears  to  be  by  gradual  snper- 
addition  of  new  particles  on  the  surface  of  the  mass  already  existing, 
and  in  the  interstices  of  the  tissue  immediately  bounding  it.  It  is  a 
nice  question  to  determine  how  far  from  a  mass  of  cancer  already  formed, 
say  in  the  breast,  the  parts  to  be  next  added  to  it  will  be  formed.  Practice 
professes  to  have  settled  this  in  the  rule  held  by  some,  that  the  whole 
mammary  gland  should  be  removed  when  only  a  portion  of  it  is  mani- 
festly cancerous.  But  whatever  be  the  facts  on  which  this  rule  is 
founded,  they  may  be  explained  by  the  advantage  resulting  from  the  re- 
moval of  all  the  part  in  which  the  cancer  would  be  most  apt  to  recur : 
they  do  not  prove  that  cancer  is  already  present  in  the  part  of  the 
breast  that  appears  healthy.  It  is,  indeed,  rare  to  find  more  than  one 
cancerous  mass  in  a  mammary  gland.  I  do  not  remember  to  have  seen 
it  more  than  four  times  in  about  100  cases  :  and  in  one  of  these  the 
second  cancer  appeared  to  have  been  detached,  not  to  have  grown 

t  This  was  the  same  case  as  that  related  by  Mr.  Gay,  in  the  Troc.  of  Pathol.  Soc. 
1851-2,  p.  44t. 
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separately  from  the  principal  mass.  I  have  looked  with  microscopic 
help  at  the  tissueB  close  by  a  hard  cancer,  and  have  found,  I  think, 
cancer-cells  one  or  two  lines  distant  from  the  apparent  boundary  of  the 
chief  mass,  as  if  the  disease  had  already  begun  where  neither  the  naked 
eye  nor  the  finger  could  have  discerned  it.  Beyond  this  little  distance 
I  have  not  found  reason  to  believe  that  cancerous  matter  in  any  form 
exists  in  the  parts  of  a  cancerous  mammary  gland  that  appears 
healthy.1 

After  an  uncertain  time  and  extent  of  growth  of  hard  cancer, 
Ulceration  almost  constantly  follows.  This  may  ensue  in  various 
ways ;  it  may  be  accelerated  or  retarded  by  many  extraneous  circum- 
stances, according  to  which,  also,  its  characters  may  vary ;  but  there 
are  two  modes  of  ulceration  which  are  especially  frequent,  and  are  al- 
most natural  to  the  course  of  the  cancer. 

In  one  of  these  the  ulceration  begins  superficially,  and  extends 
inwards  ;  in  the  other  the  changes  leading  to  ulceration  begin  in  the 
substance  of  the  cancer,  and  thence  make  progress  outwards. 

The  superficial  mode  of  ulceration  is  commonly  observed  when  the 
cancerous  growth  has  slowly  reached  and  involved  the  skin.    The  best 
examples  are  those  in  which  the  cancer  first  affects  a  border  lobe  of 
the  gland.    From  this,  as  it  grows,  it  extends  towards  the  skin,  occupy- 
ing as  it  extends  the  subcutaneous  fat  and  all  the  intervening  tissues 
(Fig.  97).    The  skin,  as  the  cancer  approaches,  whether  raised  or  de- 
pressed towards  it,  adheres  closely  to  its  more  prominent  parts  or  to  its 
whole  surface.    It  becomes  now,  while  cancerous  matter  infiltrates  it, 
turgid  with  blood,  thin,  tense,  and  glossy,  florid  or  dusky  red,  or  livid 
or  pale  ruddy  brown ;  the  congestion  does  not  extend  far,  nor  very 
gradually  fade  out,  as  in  an  inflamed  integument,  but  is  rather 
abruptly  circumscribed,  just  beyond  the  adhesion  of  the  skin  to  the 
cancer. 

In  the  next  stage,  the  surface,  in  one  or  more  places,  appears  raw 
as  if  excoriated  ;  or  else,  by  some  sudden  stretching,  it  is  cracked  •  or 
a  thin  yellow  scab  forms  over  part  of  it,  which,  being  removed,  exposes 
an  excoriated  surface,  and  is  soon  reproduced.  After  a  time  the  ex- 
coriated or  the  cracked  surface  appears  as  a  more  certain  ulcer  ;  scabs 

'  S"v,T;,,'',!,,  h",OKists  hilvu-  hovever.  «to*od  that  cancer-structures  ore  infiltrated 
amon^t,  tissues  which  surround  the  actual  cancerous  tumour,  and  which  to  the  ' 

eye  may  appear  to  be perfectly  healthy  (Bennetl  On  Cane.  .  and  Cancroid 

]  ■  103.  ,.V*n  der  Kolk  'On  the  Formation  and  Extension  of  Cancer-celW  /  J 
For.  Med.-Chir.  Rev.,  April  1855,  p.  3U0).  lb-     Br-  and 
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no  longer  form,  but  a  copious,  acrid,  thin  fluid  exudes.  The  ulcer  is 
apt  to  extend  very  widely  ;  and  if  there  have  been  more  than  one,  they 
soon  coalesce  ;  bat  they  very  rarely  extend  deeply,  and  their  surfaces 
rarely  appear  otherwise  than  pale,  hard,  dry,  and  inactive.  The  growth 
of  the  cancer  continues,  as  usual,  after  the  ulceration  ;  and  with  the 
growth  and  the  involving  of  more  skin,  the  ulceration  is  generally  com- 
mensurate. 

Now,  the  ulcer  thus  formed  has,  in  itself,  no  so-called  specific 
characters  :  examined  by  itself,  it  has  not  the  features  assigned  to  the 
cancerous  ulcer  ;  we  recognise  its  nature  through  that  of  the  mass  be- 
neath it.    And  yet  there  is  much  in  the  occurrence  of  this  form  of  ul- 
ceration that  is  characteristic.  For  we  may  always  notice,  that  though  it 
is  affected  as  if  by  the  destruction  of  the  skin,  and  is  not  unlike  the 
ulceration  that  ensues  over  a  great  firm  tumour  that  has  stretched  the 
skin  to  its  extreme  of  tolerance  ;  yet  its  occurrence  is  determined,  not 
by  the  bulk  of  the  cancer  and  the  tension  of  the  skin,  but  by  the  ad- 
hesion and  confusion  of  the  skin  with  the  cancer.    As  the  cancer  ap- 
proaches the  skin,  so  the  skin,  without  any  stretching,  becomes  thinner 
and  thinner;  then  its  residue  becomes  cancerous  ;  and  then,  at  length, 
it  is  excoriated.    The  cancer,  exposed  through  the  superficial  ulcer,  is 
not  apt  to  be  exuberant :  it  does  not  become  or  throw  out  '  fungous 
growths ; '  it  manifests  no  peculiar  tendency  to  further  ulceration. 
Granulations1  of  ordinary  aspect,  or  such  as  are  only  too  pale  and  hard, 
may  cover  it,  and  it  may  often  scab,  or  even  skin  over;  or,  if  it  deepen 
itself,  it  may  be  with  no  assumption  of  cancerous  shape,  but  like  a 
common  chronic  ulcer  deepening  by  sloughing  or  acute  inflammation. 

Far  different  from  this,  though  sometimes  superadded  to  it,  is  the 
form  of  ulcer  of  the  breast  which  begins  in  the  substance  of  the  cancer. 
I  will  not  now  enter  upon  the  discussions  about  the  softening  of  can- 
cers (as  a  normal  tendency  of  their  structure),  or  upon  those  about 
their  interior  suppuration:  I  will  only  state  that,  in  certain  cases  of 
scirrhous  cancer,  we  find  cavities  filled  and  walled-in  with  softened  and 
disintegrated  cancerous  matter.  In  these  the  dull',  ochre-yellow,  soft 
material,  consists  mainly  of  degenerate  cancer-cells  and  their  debris. 
It  may  be  mingled  with  an  ill-formed  pus;  and  as  these  mingled 
materials  increase  and  enlarge  the  cavity,  so,  finally,  they  are  discharged 
by  ulceration.  Their  discharge  leaves  in  the  solid  mass  of  cancer  a 
deep  excavated  ulcer,  a  cavity  like  that  of  a  widely  open  abscess,  except 

■  These  granulation*  are  formed  of  caneer-stnuUn-cs  ;  yet,  M  M»  ol  served,  they 
take  the  shape  of  such  as  are  formed  in  the  healing  of  any  common  meet. 
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in  that  it  is  all  Walled-in  with  cancerous  matter,  the  remains  of  the 
solid  mass.  Then,  as  the  walls  of  this  cavity  ulcerate  on  their  internal 
surface,  and  at  the  margin  of  the  opening  into  ib,  so  their  outer  surface 
is  increased  by  superaddition  of  the  cancerous  matter  ;  i.e.  as  one  part 
of  the  cancer  wastes,  by  ejection  of  its  ulcerating  surface,  so  is  another 
part  increased.  Hence  the  ulcer  constantly  enlarges  :  but  the  ulcera- 
tion does  not  destroy  the  cancer  ;  that  increases  the  faster  of  the  two, 
extending  more  and  more,  both  widely  and  deeply,  and  involving  differ- 
ent tissues  more  and  more  continually,  to  the  end  of  life.  In  all  its 
course  it  yields  a  thin,  ichorous,  and  often  irritating  discharge,  that 
smells  strongly,  and  almost  peculiarly. 

In  all  its  later  course,  when  not  disturbed,  this  form  of  cancerous 
ulcer  has  certain  characteristic  features,  which  are  chiefly  due  to  the 
concurrent  processes  of  ulceration  at  one  surface,  and  of  predominating 
fresh  formation  at  the  other  surface,  of  the  cancer.  Thus  the  edge  of 
the  ulcer  is  raised  by  the  exuberant  formation  of  cancer  in  and  beneath 
the  boundary  of  skin  :  exuberance  of  the  growth  necessarily  everts  the 
margin,  which  is  too  rigid  to  stretch  ;  and  the  margin  thus  raised  and 
everted  is  hard,  nodular,  and  sinuous,  because  the  growth  under  it, 
like  the  primary  cancer,  is  formed  after  a  knotted  tuberous  plan.  The 
base  of  the  ulcerated  cavity  is  similarly  hard  and  knotted,  or  covered 
with  hard,  coarse,  cancerous  granulations.  Lastly,  when  we  cut 
through  such  an  ulcer,  we  divide  a  thick  layer  of  cancer,  infiltrated 
in  the  subjacent  tissues,  before  the  knife  reaches  any  normal  struc- 
tures. 

It  would  be  vain  to  try  to  describe  all  the  various  and  dreadful 
forms  of  ulcer  that  follow  the  acute  inflammations  and  sloughings  of 
scirrhous  cancers,  or  all  the  aggravations  of  the  disease  by  haemorrhage 
from  the  ulcerating  surface,  or  by  obstructions  of  the  lymphatics  or  the 
veins.  As  I  passed  by  the  effects  of  these  accidents  of  the  disease,  in 
describing  its  structure,  so,  much  more,  must  I  now.  Only  I  would 
state  that  these  are  the  events  which  produce,  in  cancerous  patients 
the  most  rapid  and  the  most  painful  deaths.  When  inflammation  is 
averted  from  it,  a  cancerous  ulcer  may  exist  very  long,  and  make  slow 
progress,  without  extreme  pain  or  disturbance  of  the  health;  it  may 
be  no  worse  a  disease  than  the  '  occult '  cancerous  growth  ;  and  ten  or 
more  years  may  pass  with  the  health  scarcely  more  impaired  than  at 
the  beginning.    Sir  B.  Brodie  '  has  related  two  such  cases ;  and  I  may 

1  Lectures  on  Surgery  and  Pathology,  p.  211. 
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add  to  them  one  which  I  saw  in  a  cook,  who  for  eight  years  had  hard 
cancer  of  the  breast.  During  five  of  these  years  it  had  been  ulcerating, 
and  yet  none  of  those  with  whom  she  lived  was  aware  that  she  was 
diseased. 

Such  cases  of  arrest  of  Cancer  are,  however,  only  rare  exceptions  to 
the  general  rule  of  that  progress  towards  death,  the  rate  of  which  is 
far  less  often  retarded  than  it  is  accelerated  by  such  accidental  inflam- 
mations of  the  cancer  as  I  have  already  referred  to.  Still  more  rare 
are  the  exceptions  in  which  an  ulcerated  cancer  heals.  Such  cases, 
however,  may  be  met  with,  especially  among  the  examples  of  the  more 
superficial  ulcer.  The  ulcers  may  be  skinned- over  (as  any  common 
ulcer  usually  is),  and  the  cancerous  mass  beneath  it  may  waste 
and  be  condensed,  so  that  the  disease  may  be  regarded  as  obsolete,  if 
not  cured. 

The  conditions  under  which  this  healing  and  regress  of  the  ulcer- 
ated cancer  may  take  place  are,  I  believe,  as  yet  quite  unknown.  In 
the  following  case  they  seemed  to  be  connected  with  the  development 
of  tuberculous  disease,  as  if  the  patient's  diathesis  had  changed, 
and  the  cancer  had  Wasted  through  want  of  appropriate  materials  in 
the  blood. 

I  removed  the  breast  of  a  woman  twenty-five  years  old,  including  a 
large  mass  of  well-marked  scirrhous  cancer  of  three  months'  duration. 
She  appeared  in  good  general  health,  and  could  assign  no  cause  for  the 
disease.  The  progress  of  the  cancer  had  been  very  rapid  ;  it  had  lately 
affected  the  skin  near  the  nipple  ;  and  all  its  characters  were  those  of 
the  acute  form.  The  axillary  glands  had  been  enlarged  and  hard,  but 
had  subsided  with  rest  and  soothing  treatment.  Six  months  after  the 
operation,  and  after  the  patient  had  been  for  four  months  apparently 
well,  cancerous  disease  reappeared  in  the  skin  about  the  scar,  and  in 
the  axillary  glands.  In  the  skin  it  rapidly  increased  ;  numerous 
tubercles  formed,  coalesced,  and  ulcerated;  and  the  ulceration  extended 
till  it  occupied  nearly  the  whole  region  of  the  scar,  and  often  bled 
profusely.  Thus  the  disease  appeared  progressive  for  twelve  months 
after  its  reappearance ;  but  at  the  end  of  this  time  the  ulcer  b<  gan  to  heal, 
and  in  the  next  six  months  a  nearly  complete  cicatrix  was  formed; 
only  a  very  small  unhealed  surface  remained,  like  an  excoriation 
covered  with  a  scab.  The  disease  in  the  axilla,  also,  nearly  subsided  ; 
one  hard  lump  alone  remained  ef  what  had  been  a  large  cluster  of  hard 
glands.  But  even  during  and  after  the  healing  of  the  cancerous  ulcer 
she  lost  strength,  and  became  much  thinner,  and  at  length,  gradually 
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sinking,  she  died  nearly  two  years  after  the  operation,  and  six  months 
after  the  cancer  had  so  nearly  healed. 

In  the  examination  after  death.  I  found,  in  the  situation  of  the  scar 
•  of  the  operation,  a  low  nodular  mass  of  the  very  hardest  and  densest 
cancer,  extending  through  the  substance  of  the  scar  and  the  pectoral 
muscle,  and  nearly  all  covered  by  thin  scar-like  tissue.  In  the  axilla 
was  one  hard  cancerous  gland,  and  in  the  liver  were  many  masses  of 
cancer  as  dense  and  bard  as  that  on  the  chest.  In  all  these  parts  the 
cancer-structures  appeared  to  be  condensed  and  contracted  to  their 
extreme  limit. 

The  lungs  contained  no  cancer,  but  were  full  of  groups  of  grey  suc- 
culent tubercles  and  greyish  tuberculous  infiltration  in  every  part  except 
their  apices,  where  were  numerous  small  irregular  tuberculous  cavities. 
The  other  organs  appeared  healthy. 

The  contrast  was  very  striking,  in  this  case,  between  the  appear- 
ances of  active  recent  progress  in  the  tuberculous  disease,  and  of 
the  opposite  course  in  the  cancerous  disease  found  after  death  ;  and 
I  can  hardly  doubt  that,  during  life,  the  progress  of  the  one  had  been 
at  first  coincident,  and  then  commensurate,  with  the  regress  of  the 
other. 

This  case  illustrated  the  two  modes  of  healing  that  may  occur  in 
cancer  ;— namely,  the  formation  of  a  scar  over  the  ulcer,  and  the  shrivel- 
ling of  the  cancerous  mass.     The  first  appears  to  be  accomplished 
according  to  the  ordinary  method  of  the  healing  of  ulcers  :  the  second 
is  probably  similar  to  the  contraction  and  induration  of  deposits  of  in- 
flammatory lymph.    So  far  as  I  know,  the  process  of  superficial  healing 
has  not  been  minutely  examined  in  relation  to  the  changes  ensuing  in 
the  elementary  structures  of  the  cancer.    Only,  one  sees  cuticle  form- 
ing on  the  surface  of  apparently  cancerous  granulations.  In  the  process 
of  shrivelling  the  cancerous  mass  becomes  smaller,  denser,  drier,  and 
harder  ;  it  contracts  and  draws  in  more  tightly  the  adjacent  part's  •  it 
yields  no  turbid  'juice,'  but  a  thin  serous-looking  fluid  may  be  scraped 
from  it  m  very  small  quantity.    Oue  finds  in  sucb  fluid,  sparingly  dis 
tnbuted,  cancer-cells  and  nuclei,  with  molecular  and  granular  debris- 
like  matter  ;  but  (in  the  breast)  the  chief  mass  of  the  shrivelled  cancer 
seems  to  consist  of  the  proper  tissues  of  the  organs  indurated  and 
condensed.    We  cannot  doubt  that,  during  such  a  change,  cancer-cells 
and  other  elemental  structures  are  absorbed  ;  but  the  changes  prepara 
tory  thereto  are  not,  I  think,  satisfactorily  explained. 
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Such  may  serve  as  a  general  history  of  the  progress  of  a  scirrhous 
cancer  in  the  breast.  Let  me  add  a  brief  notice  of  the  pain,  cachexia, 
and  some  other  of  its  accompaniments. 

Among  the  many  inconstancies  in  the  life  of  cancers,  none,  I  think,  is 
more  striking  than  that  which  relates  to  the  attendant  pain.  One 
sees  cases,  sometimes,  that  run  through  their  whole  career  without  any 
pain.  In  a  case  of  deeply  ulcerated  cancer  of  the  breast,  the  patient, 
who  had  also  a  cluster  of  cancerous  axillary  glands,  begged  that  the 
disease  might  be  removed,  but  only  because  it  was  '  such  a  terrible 
sight.'  It  had  never  once  given  her  the  least  pain.  In  another  case  a 
patient,  from  whom  a  cancer  involving  the  whole  mammary  gland  was 
removed,  was  quite  unaware  of  any  pain  or  other  affection  in  her  breast 
till,  a  few  weeks  before  the  operation,  some  of  her  friends  observed  its 
diminished  size.  The  largest  hard  cancer  of  the  breast  that  I  have 
yet  removed  was  equally  painless.  Another  patient,  who  died  with 
rapidly  progressive  and  ulcerated  cancer,  had  not  a  pain  in  its  two  years' 
duration. 

On  the  other  hand,  we  sometimes  meet  with  cases  that  quite  exem- 
plify the  agony  which  is  commonly  regarded  as  the  constant  accompani- 
ment of  hard  cancer.  In  such  a  case  the  patient  could  '  wish  herself 
dead,'  for  the  sake  of  freedom  from  the  fierce  anguish  of  her  pain,— 
pain  as  if  a  hot  dart  were  thrust  swiftly  through  her  breast,  or  right 
through  her  chest— pain,  startling  with  a  sudden  pang,  and  then  seem- 
ing to  vibrate  till  it  fades  out  slowly  ;  or  sometimes  more  abiding  pain, 
likened  to  the  burning  and  scalding  of  hot  water,  or  of  molten  lead. 
With  such  resemblances  as  these  do  patients  strive  to  describe  the 
agonies,  which  are  indeed  beyond  description,  and  of  which  the  peculiar 
intensity  is  perhaps  best  evidenced  by  the  fact,  that  the  sufferers  almost 
always  thus  liken  them  to  some  imaginary  pain,  and  not  to  anything 
that  they  have  felt  before.  The  memories  of  those  who  have  suffered 
even  the  pains  of  childbirth  supply  uo  parallel  to  that  which  is  now 
endured  ;  the  imagination  alone  can  suggest  the  things  with  which  it 

may  be  compared.  _ 

Now  although  both  these  classes  of  cases  be  exceptions  from  the 
general  rule  concerning  the  painfulness  of  cancer  of  the  breast  yet 
they  are  interesting,  both  for  their  own  sakes,  and  because  they  illus- 
trate the  nature  of  the  pain  attending  tumours ;  they  show  that  it  is  m 
groat  measure,  personal,  according  to  constitution  and  independent  of 
L  merely  mechanical  condition  of  the  parts;  that  it  is  no  due  to 
pressure  on  the  nerves,  or  to  their  tension  or  displacement,  but  rather 
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must  be  considered  as  a  subjective  sensation,  a  neuralgia,  due  to  some 
unknown  morbid  state  of  nerve-force.  That  this  is  so  is  nearly  sure 
from  the  fact,  that  if  we  compare  the  most  painful  and  the  least  pain- 
ful cancers  with  each,  other,  we  may  find  their  structure  and  relations 
exactly  similar.  Any  of  the  forms  that  I  have  described  may  in  one 
case  be  attended  with  intense  pain,  in  another  may  exist  without  dis- 
comfort. They  may  present  no  other  difference  than  the  immense 
difference  of  painfulness. 

However,  as  I  have  said,  both  the  very  painful  cancers  and  those 
that  are  always  without  pain  are  exceptional  cancers.  The  more 
general  rule  seems  to  be  :  (1)  that  in  the  early  part  of  its  course  (for 
instance,  in  ordinary  cases  for  the  first  year  or  year  and  a  balf )  the 
scirrhous  cancer  of  the  breast  is  either  not  painful  at  all,  or  gives  only 
slight  and  occasional  pain,  or  is  only  made  painful  by  handling  it ;  (2) 
that  during  this  time  its  pain  has  usually  no  peculiar  character  ;  is  not 
generally  lancinating,  but  more  often,  and  especially  after  manipulation, 
is  dull  and  heavy ;  (3)  that  after  this  time  the  cancer  becomes  pro- 
gressively more  painful,  and  the  pain  acquires  more  of  the  darting  and 
lancinating,  character  ;  (4)  that  the  pain  is  generally  increased  when 
the  cancer  grows  quickly,  and  more  constantly  when  it  is  inflamed  or 
ulcerating,  or  about  to  slough ;  (5)  that  the  pain  is  yet  more  intense 
when  the  cancer  is  progressively  ulcerating,  and  now  adds  to  its 
lancinating  character,  or  substitutes  for  it,  the  hot  burning  or  scalding 
sensation. 

With  the  advance  of  the  local  disease  the  signs  of  general  disorder 
of  the  health  usually  increase;  and  the  cancerous  'cachexia,'  which 
may  at  first  have  been  absent  or  obscure,  is  established.  It  would  be 
very  difficult  to  describe  this  state  exactly,  and  much  more  so  to  analyse 
it.  The  best  description  of  its  most  frequent  characters  is,  I  think, 
that  by  Sir  Charles  Bell :  l— <  The  general  condition  of  the  patient  is 
pitiable.  Suffering  much  bodily,  and  everything  most  frightful  present 
to  the  imagination,  a  continual  hectic  preys  upon  her,  which  is  shown 
in  increasing  emaciation.  The  countenance  is  pale  and  anxious,  with  a 
slight  leaden  hue  ;  the  features  have  become  pinched,  the  lips  and 
nostrils  slightly  livid ;  the  pulse  is  frequent ;  the  pains  are  severe.  In 
the  hard  tumours  the  pain  is  stinging  or  sharp  ;  on  the  exposed  surface 
it  is  burning  and  sore.  Pains,  like  those  of  rheumatism,  extend  over 
the  body,  especially  to  the  back  and  lower  part  of  the  spine  ;  the  hips 

1  Medico -Chirurgical  Transactions,  xii.  223. 
I  T  2 
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and  shoulders  are  subject  to  those  pains.  Successively  the  glands  of 
the  axilla  and  those  above  the  clavicle  become  diseased.  Severe  pains 
shoot  down  the  arm  of  the  affected  side.  It  swells  to  an  alarming 
degree  and  lies  immovable. 

'  At  length  there  is  nausea  and  weakness  of  digestion  :  a  tickling 
cough  distresses  her  ;  severe  stitches  strike  through  the  side  ;  the  pulse 
becomes  rapid  and  faltering ;  the  surface  cadaverous  ;  the  breathing 
anxious;  and  so  she  sinks.' 

This  vivid  sketch  is  generally  true  of,  perhaps,  a  majority  of  the 
cases  of  hard  cancer  of  the  breast ;  but  I  doubt  whether  any  one  of  the 
signs  of  cachexia  here  indicated  is  constantly  present.  Even  ema- 
ciation, is  not  so  ;  for  many  die,  exhausted  by  the  suffering  and  discharge, 
in  whom  fat  is  still  abundant,  or  appears  even  increased  about  the 
cancer  itself.  This  want  of  constancy  adds  greatly  to  the  difficulty  of 
analysing  the  phenomena  of  the  cachexia.  We  can  see  little  more 
than  that  they  include  two  mingled  groups  of  symptoms  :  of  which  one 
may  be  called  '  primary,'  depending  on  the  inoreasing  morbid  and 
peculiar  cancerous  condition  of  the  blood,  and  the  other  '  secondary,' 
depending  on  the  local  disease  and  the  effects  produced  on  the  blood  by 
its  pain,  discharge,  haemorrhage,  and  various  accidents.  In  the  con- 
fusion of  symptoms  thus  arising  analysis  seems  impossible. 

The  last  concomitant  of  the  scirrhous  cancers  of  the  breast,  that  I 
need  now  speak  of,  is  their  multiplication ;  but  I  will  here  only  enu- 
merate the  methods  in  which  this  may  happen ;  for  its  explanation 
belongs  to  the  general  pathology.    These,  then,  are  the  methods  :— 

First,  and  most  frequently,  the  disease  extends  to  the  lymphatic 
vessels  and  glands,  or  to  their  contents  ;  for  it  seems  most  probable  that, 
as  Mr.  Simon  has  suggested,  its  progress  is  along  the  continuity  of  the 
lymph  from  the  breast  to  the  glands. 

(2)  Next,  I  think,  in  order  of  frequency,  are  the  multiplications  of 
the  cancer  in  the  same  region  ;  not,  indeed,  in  the  same  gland,  but  in 
the  skin  and  muscles  near  it,  and  then  in  areas  gradually  widening 
round  it. 

(3)  It  is  less  frequent  for  the  scirrhous  cancer  to  appear  second- 
arily in  the  similar  tissue  of  the  opposite  breast.  Indeed,  its  multipli- 
cation, if  it  maybe  so  considered,  is  less  frequent  in  this  direction  than 
in  that  of  some  organs  of  more  different  texture,  especially  the  liver, 
the  lungs,  and  the  bones.  These,  among  parts  distant  from  its  primary 
seat,  are  by  far  the  most  frequent  seats  of  secondary  disease  ;  but  with 
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these,  or,  much  more  rarely,  alone,  nearly  every  tissue  has  been  found 
affected. 1 

The  structures  of  many  examples  of  these  secondary  cancers  are 
already  described  (p.  625,  etc.)  It  is  often  said  that  the  cancers 
which  appear  as  secondary  to  the  schirrus  of  the'breast  are  of  the 
medullary  kind  ;  an  error  which  I  think  must  have  arisen  from  the 
belief  that  the  scirrhous  cancer  is  always  fibrous.  I  have  already 
explained  that  it  very  rarely  is  so  ;  and  only  appears  to  be  so  when  it 
grows  in  parts  containing  fibrous  tissue ;  and  that  what  has  been 
generally  deemed  the  fibrous  structure  of  the  cancer  is  usually  that  of 
the  organ  in  which  it  is  seated.  The  secondary  cancers  are,  usually, 
in  all  points  conformed  to  the  primary,  and  consist,  like  them,  essenti- 
ally of  cells  compacted  into  a  hard  mass-  They  may  appear  fibrous 
when  growing  in  fibrous  organs ;  but,  inasmuch  as  their  more  usual 
seats  are  in  organs  that  naturally  contain  little  or  no  fibrous  tissue, 
they  are  more  commonly  formed  of  cell-structures- alone.  The  change 
from  hard  to  soft  cancer  is  rare  ;  it  may,  however,  take  place,  especi- 
ally in  the  latest  growths  ;  and  it  is  the  best  illustration  of  the  affinity 
between  the  two  forms  of  the  disease. 

To  end  this  history  of  the  scirrhous  cancers  of  the  breast,  I  must 
speak  of  their  duration.  There  is  a  striking  contrast  between  the 
certain  issue,  and  the  uncertain  rate,  of  their  progress.  Cases  are  on 
record  in  which  life  has  been  ended  in  four  months,  and  others  in 
which  it  has  been  prolonged  to  twenty-five  years;  but  I  am  not 
aware  of  a  single  clear  instance  of  recovery :  of  such  recovery,  that  is, 
as  that  the  patient  should  live  for  more  than  ten  years  free  from  the 
disease,  or  with  the  disease  stationary.  The  nearest  approach  to  this 
Hi  at  I  have  yet  seen  was  in  the  case  of  a  woman,  from  whom,  at  fifty- 
one  years  of  age,  I  removed  a  cancerous  breast  of  two  years' 'duration, 
and  numerous  axillary  glands.  She  lived  and  worked  hard  for  eleven 
and  a  half  years  without  any  apparent  return  of  the  disease,  and  died 
with  progressive  muscular  atrophy  of  the  tongue  and  pharynx.  After 
(loath,  no  trace  of  cancer  was  to  be  found,  except  a  few  very  hard 
white  masses  in  the  liver  and  gastro-hepatic  omentum.  Mr.  Birkett 
gives  cases  of  yet  longer  intervals  before  recurrence.  Among  150 
patients  four  lived  more  than  twelve  years  free  from  disease.2 

1  M  Lebert  has  given  a  table  of  the  relative  frequencies  of  secondary  cancers  in 
different  organs  after  primary  disease  in  the  breast.    It  is  drawn  from  9S  ! T 
Mr.  Krkott  has  given  a  simile*  table  of  37  cases  examined  XTeatT  rS,CS' 
British  Medical  Journal,  SejJtemfcer  29,  1866. 
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The  average  duration  of  life,  from  the  patient's  first  observation  of 
the  disease,  is  a  little  more  than  fonr  years.  In  66  cases,  tabnlated 
without  selection,  I  find  it  something  more  than  49  months.1 

Amoner  61  of  these  7  died  in  between  6  and  12  months. 
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The  cases  are  too  few  to  allow  of  many  conclusions  ;  but  they 
suffice  at  least  to  show  that  the  average  duration  of  life  in  these 
cancerous  patients  would  afford  a  wrong  estimate  of  the  probable 
duration  of  life  in  any  single  case ;  since  the  number  who  live  be- 
yond the  average  is  far  less  than  that  of  those  who  die  within  it,  and 
the  mean  average  is  raised  by  the  lives  of  those  few  who  survive  long 
periods. 

It  seems  at  present  impossible  to  estimate  many  of  the  conditions 
which  determine  the  duration  of  life ;  but  none  among  them  seems 
more  weighty  than  the  age  at  which  the  disease  commences.  There 
are,  indeed,  many  exceptions  to  the  rule,  yet,  on  the  whole,  the  earlier 
the' disease  begins  the  more  rapid  is  its  course.  Thus,  among  those 
who  lived  not  more  than  18  months,  I  find  that  the  average  age  at 
which  the  disease  was  first  observed  was  43  years.  Among  those  who 
live  between  18  and  36  months,  it  was  51  years ;  and  among  those 
who  lived  between  3  and  8  years,  the  average  at  the  commencement  of 
the  disease  was  567  years.* 

i  I  say  '  something  more,'  because  I  have  reckoned-in  the  cases  of  five  patients  who 
are  still  living  more  than  49  months  from  the  first  observation  of  the  disease.  In  the 
Sf^tHsLe  six  similar  cases  are  reckoned  with  those  from  winch  the  general 
average  is  deri ved.  Of  the  patients  already  dead,  the  average  duratmn  was  for  those 
i Stable,  49-36  months  ;  for  those  in  the  next  table,  48-9  months    The  d.ffercnec 

s  ft  le^s  thkn  I  believed  it  to  be  when  the  lecture  was  delivered:  1  was  deceived  a 
that  time  by  using  too  small  a  number  of  cases,  and  a  table  contammg  some  cases  that 
wore  recorded  only  because  they  were  examples  of  rarely  long  lite. 

™  Tl  e  average  for  those  who  lived  for  more  than  8  years  was  only  45  years.  But 
this  w  I  nol  materially  invalidate  the  rule  as  stated  above,  <  M  I  suspect,  these  long 

L  owe  their  unusual  duration  to  something  interfenng  w,th  the  more  normal  pro- 
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In  all  the  cases  from  which  the  foregoing  deductions  were  made, 
the  disease  ran  its  course  uninterrupted  by  operative  treatment. 

In  47  cases,  in  which  the  cancer  was  once  or  more  removed  by 
operation,  the  average  duration  of  life,  after  the  first  observation  of  the 
disease,  was  again  something  more  than  49  months.  I  believe,  there- 
fore, that  the  removal  of  the  local  disease  makes  no  material  difference 
of  the  average  duration  of  life  ;  but  if  the  following  table  be  compared 
with  that  on  the  preceding  page,  it  will  seem  probable  that  the  course 
of  the  more  rapid  cases  is  retarded  by  the  operation.  Among  41  of  those 
patients  who  are  already  dead — 

4  died  in  between  6  and  12  months. 
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It  would  seem,  I  repeat,  as  if  the  course  of  cancerous  disease,  that 
otherwise  would  be  very  rapid,  were  retarded  by  the  removal  of  the 
growth ;  for,  while  in  some  respects  the  two  tables  closely  correspond, 
it  may  yet  be  noticed  that  the  proportion  of  those  who  die  within  two 
years  is  36  per  cent,  of  those  in  whom  the  disease  is  allowed  to  run  its 
course,  and  only  24  per  cent,  of  those  from  whom  the  growth  is  once  cr 
more  removed.  The  number  of  cases  from  which  this  is  concluded  is 
indeed  small ;  but  other  facts  might  lead  us  to  expect  the  same,  espe- 
cially that  in  general  the  most  rapidly  fatal  cases  are  those  in  which 
the  local  disease  has  the  greatest  share  in  the  death. 

Moreover,  tables  by  Mr.  Baker  (he.  cit.)  prove  that,  by  a  better 
selection  of  cases  for  operation  than  had  been  made  in  the  instances 
from  which  the  above  tables  were  constructed,  much  better  results  may 
be  obtained.  Thus  in  84  cases,  of  which  by  far  the  greater  number 
occurred  after  the  publication  of  the  first  edition  of  these  lectures,  and 
on  which  no  operation  was  performed,  the  average  duration  of  life  was 

gross  of  the  disease;  and  if,  as  is  also  probable,  the  deaths  from  cancers  commencing 
in  those  whose  average  age  is  near  sixty  are  often  prevented  or  accelerated  by  the  other 
diseases  -which  destroy  so  large  a  proportion  of  persons  living  to  that  age 
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43  months  ;  and  in  62  cases  on  which  operations  were  performed,  the 
average  was  55'6  months.  Mr.  Sibley's  tables  indicate  a  still  greater 
difference  ;  the  average  in  cases  of  removal  of  the  breast 1  being  56'6 
months,  and  of  non-removal  32-25  months. 

The  constitutional  part  of  the  cancerous  disease,  little,  if  at  all, 
affected  by  the  removal  of  the  local  part,  manifests  itself  by  the  recur- 
rence of  cancerous  growths  in  or  near  the  seat  of  operation,  or  in  the 
lymphatics  of  the  breast,  or  in  some  more  distant  part.  In  74  cases, 
comprising  21  collected  by  M.  Lebert,  and  53  by  myself,  the  periods  of 
recurrence  after  the  operation  were  as  follows  : — 1 

Between  1  and  3  months  in  23  cases. 
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The  table  confirms  the  view  that  the  removal  of  the  local  has  little 
influence  on  the  constitutional  element  of  the  disease ;  for  even  if  we 
believe  that  many  of  the  cases,  reported  as  recurrences  between  1  and 
3  months,  were  examples  of  continuous,  rather  than  of  recurrent,  local 
disease,  still  the  small  proportion  of  cases  in  which  recurrence  was 
delayed  more  than  twelve  months  after  the  operation  might  suggest  the 
belief,  that  after  an  operation  the  constitutional  disease  continues  and 
increases,  till  it  manifests  itself  in  recurrent  local  disease,  in  about  the 
same  time  as  it  might  have  appeared  in  some  secondary  cancer,  if  the 
operation  had  not  been  performed.  And  this  might  still  be  concluded 
even  from  the  results  of  the  better-selected  cases  from  which  Mr.  Baker's 
tables  were  constructed,  for  those  show  that  42  per  cent,  of  the  recur- 
rences occurred  within  six  months  of  the  operation. 

The  recurrent  local  disease  appears  generally  to  be  less  intense  than 
the  primary.    This  is  probable,  both  from  the  fad  mentioned  a<  page 

1  Med.-Chir.  Trans,  xlii. 

2  Since  the  first  edition,  a  patient  has  lived  9 \  years  after  operation  without  any 
sign  of  recurrence,  and  perhaps  the  case  mentioned  at  p.  615  may  be  considered  as 
another  instance  of  recurrence  delayed  heyerd  eight  years.  See  also  Mr.  lhrketts 
Tahlos  (Joe.  cit.) 
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647,  respecting  the  smaller  proportion  of  rapidly  fatal  cases  in  those 
submitted  to  operation,  and  from  the  fact  that  when  recurrent  cancers 
are  removed,  the  second  recurrences  sometimes  ensue  more  slowly  than 
the  first  did.  In  12  cases  in  which  recurrent  cancers  of  the  breast  were 
removed,  I  find  that  the  period  of  second  recurrence,  i.e.  the  interval 
between  the  second  operation  and  the  reappearance  of  the  disease,  was 

Between  1  and  3  months  in  4  cases. 

3?      3       6  3    „  ,, 

5)  6  „  12  ,,  1  „ 
,,  2  „  3  years  in  2  „ 
»       5   „    7       „       2  ,, 

And,  among  these  late-recurring  cases,  is  one  in  which  the  first 
recurrence  was  after  24  months,  the  second  after  60  ;  another  of  first 
recurrence  in  12  months,  and  a  second  in  84 ;  and  another  of  first 
recurrence  in  2  months,  and  a  second  in  24. 

It  is  believed  by  some  that  the  cancer  of  the  breast  (and  they 
would  say  the  same  of  other  cancers)  is  in  the  first'  instance  a  local 
disease  ;  and  that  the  constitutional  disease  which  is  manifested  by 
recurrence  after  operation,  or  by  multiplicity  of  cancers,  or  by  ca- 
chexia, is  the  consequence  of  the  slowly  acting  influence  of  the  local 
disease. 

If  this  opinion  were  true,  it  has  been  supposed  that  we  ought  to 
find  the  average  interval  between  removal  of  the  disease  and  its  recur- 
rence bearing  an  inverse  proportion  to  the  time  of  duration  of  the 
cancer  before  removal.1  No  such  proportion,  however,  exists  ;  nor 
does  it  even  appear  that  recurrence  is,  on  the  whole,  later  after  early, 
than  after  delayed,  operations.  The  following  table  shows  the  times 
of  recurrence  in  56  cases,  in  which  the  removal  of  the  cancer  was 
effected  within  various  periods,  from  three  months  to  four  years,  after 
its  first  appearance  : — 


Time  of  operation.  Time  of  Recurrences. 

,  "Within  Between  More  than 


No.  nf 


Under  3  months  .       .       '""Jf*     8^|»«"»        12 1 
Between  3  and  6  months     .5  2  2  9 

"      o  „  12     „        .5  4i  5 


14 
13 
12 

1  But  here  is  a  fallacy.  The  '  time  of  dural  inn  '  cannot  be  exactly  ascertained  •  and 
long  before  a  cancer  is  tangible  or  visible  it  may  be  as  potent  to  infect  the  blood  as  aC 
any  later  time> 


12  „  24  .    9  1  3 

24  „  48  .    7  3  2 
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The  following  table  shows  that  the  duration  of  life  is  not 
greater  after  early  than  after  late  operations  :  but  this  is,  doubtless, 
because  the  most  acute  cancers  are,  on  the  whole,  the  most  early 
removed : — 

Average,  duration 
of  life  after  the 
operation. 

.   .       20  months 

o      12  „ 
39  „ 
.      17  „ 


Time  of  operation. 

Under  3  months     ,  , 
Between  3  and  6  months 
6  „  12     „  . 


Number 

of 
Cases. 


12  „  24 
24  „  48 


21 


4 
6 
8 
8 
5 


Lastly,  I  can  find,  in  the  cases  I  have  collected,  no  confirmation  ot 
the  received  (and  possibly  true)  opinion,  that  when  some  of  the 
axillary  lymphatic  glands  are  cancerous,  and  are  removed  with 
the  cancerous  breast,  the  recurrence  of  the  disease,  and  its  fatal 
termination  are  more  speedy  than  after  operations  in  which  the 
breast  alone  is  removed,  the  glands  appearing  healthy.  In  20 
cases  of  removal  of  the  breast  alone,  the  average  time  of  recurrence 
was  eight  months,  and  that  of  death  twenty-four  months,  after  the 
operation  :  while  in  10  cases  of  the  removal  of  the  breast  with  some 
axillary  glands,  the  recurrence  ensued,  on  an  average,  in  thirteen 
months,  and  the  death  in  twenty-four  months  after  the  opera- 
tion. 

I  find  as  little  clearly  recorded  evidence  for  the  similarly  un- 
favourable opinion  generally  entertained  of  the  effects  of  the 
removal  of  cancers  adherent  to  the  skin,  or  already  ulcerated.  I 
greatly  doubt  the  value  of  this  opinion.  The  recurrences  and 
deaths  after  these  '  unfavourable  '  cases  are  indeed  sure  and  speedy  ; 
but  yet  they  are  not  more  so  than  those  are  which  follow  the 
operations  for  cancers  of  equal  duration,  but  neither  ulcerated  nor 
adherent. 

The  foregoing  facts,  relating  to  the  influence  of  the  removal  of 
cancerous  breasts  on  the  progress  of  the  disease,  and  on  the  duration 
of  life,  may  be  considered  from  two  points  of  view— the  pathological 
and  the  practical.  Mere  pathology  may  study  these  operations  as  so 
many  experiments  for  determining  the  mutual  influences  of  the  local 
and  the  constitutional  elements  of  the  cancerous  disease;  or,  the 
questions  entertained  by  some  respecting  their   priority;    or,  the 
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share  taken  by  each  in  destroying  life.  T  trust  that  the  tables  I  have 
given  may  be  of  some  avail  for  the  settlement  of  these  and  other 
similar  questions,  to  which  I  shall  again  refer  in  the  concluding 
lectures.  But  at  present  few  of  the  facts  which  mere  pathology  can 
gather  from  inquiries  such  as  these,  are  sufficiently  clear  or  pronounced 
to  serve  for  guidance  in  the  practice  of  surgery,  in  which  we  have  to 
deal  with  single  cases,  not  with  many  at  once,  and  in  which  each 
case  presents  many  questions  that  cannot  yet  be  solved  by  general 
statements. 

In  deciding  for  or  against  the  removal  of  a  cancerous  breast,  in  any 
single  case,  we  may,  I  think,  dismiss  all  hope  that  the  operation  will 
be  a  final  remedy  for  the  disease.  I  will  not  say  that  such  a  thing  is 
impossible  ;  but  it  is  so  highly  improbable  that  a  hope  of  its  occurring 
in  any  single  case  cannot  be  reasonably  entertained. 

The  question  then,  is,  whether  the  operation  will  add  to  the  length 
or  to  the  happiness  of  life.  The  conclusion  from  the  foregoing  tables 
might  be  that  the  length  of  life  would  be  nearly  the  same  whether  the 
local  disease  were  removed  or  not.  But  such  a  conclusion  cannot  be 
unconditionally  adduced  for  the  decision  in  a  single  case.  The  tables 
do  not  include  cases  in  which  the  operation  was  fatal  by  its  own  conse- 
quences ;  yet  these  are  not  few.  In  235  operations  for  the  removal  of 
cancerous  and  other  diseased  breasts,  I  find  23  deaths  ;  and  probably 
this  mortality  of  ten  per  cent,  is  not  too  high  an  estimate  for  cases  that 
are  not  carefully  selected.  With  careful  selection,  I  believe  the  mor- 
tality to  be  not  less  than  five  per  cent.  We  have  to  ask,  therefore, 
whether  it  is  probable  that  the  operation  will  add  to  the  length  or  com- 
fort of  life,  enough  to  justify  the  incurring  this  risk  from  its  own  con- 
sequences. 

Tho  question  must  be  answered  from  the  results  of  experience,  not 
from  what  may  seem  deducible  from  a  doctrine  concerning  the  origin 
and  nature  of  cancer  ;  for  whether  we  hold  cancer  to  be  at  first  local, 
or  at  first  constitutional,  the  result  of  operations  would  be  the  same 
unless  we  could  detect  a  cancer  before  it  has  had  time  to  affect  the 
blood. 

Judging  from  experience,  I  cannot  doubt  that  the  answer  to  the 
question  of  operation  should  be  often  affirmative— 1.  In  cases  of  acute 
scirrhous  cancer  the  operation  may  be  rightly  performed:  though, 
speedy  recurrence  and  death  may  be  expected,  its  performance  is  justi- 
fied by  the  probability  (see  p.  654)  that  it  will,  in  some  measure,  pro- 
long life,  and  will  save  the  patient  from  dreadful  suffering.    2.  On 
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similar  grounds,  the  operation  seems  proper  in  all  cases  in  which  it  is 
clear  that  the  local  disease  is  destroying  life  by  pain,  profuse  discharge, 
or  mental  anguish,  and  is  not  accompanied  by  evidences  of  such 
cachexia  as  would  make  the  operation  extremely  hazardous.  3.  In  all 
the  cases  in  which  it  is  not  probable  that  the  operation  will  shorten 
life,  a  motive  for  its  performance  is  afforded  by  the  expectation  that 
part  of  the  remainder  of  the  patient's  life  will  be  spent  with  less  suffer- 
ing, and  in  hope  instead  of  despair ;  for  when  they  are  no  longer  sen- 
sible of  their  disease,  there  are  few  cancerous  patients  who  will  not 
entertain  and  enjoy  the  hope  of  long  immunity,  though  it  be  most  un- 
reasonable and  not  encouraged. 

On  the  other  side,  there  are  many  cases  in  which  the  balance  is 
clearly  against  the  operation — 1.  In  well-marked  chronic  cancers,  es- 
pecially in  old  persons,  it  is  so  little  probable  that  the  operation  will 
add  to  either  the  comfort  or  the  length  of  life,  that  its  risk  had  better 
not  be  incurred.  These  are,  indeed,  the  cases  in  which  the  operation 
may  be  longest  survived ;  but  they  are  also  those  in  which,  without 
operation,  life  is  most  prolonged  and  least  burdened.  2.  In  cases  in 
which  the  cachexia,  or  evident  constitutional  disease,  is  more  than 
proportionate  to  the  local  disease,  the  operation  should  be  refused :  it 
is  too  likely  to  be  fatal  by  its  own  consequences,  or  possibly  by  accele- 
rating the  progress  of  cancer  in  organs  more  important  than  the  breast. 
On  similar  grounds,  and  yet  more  certainly,  it  should  not  be  per- 
formed when  there  is  any  reasonable  suspicion  of  internal  cancer.  3. 
If  there  be  no  weighty  motives  for  its  performance,  the  operation  should 
be  avoided  in  all  patients  whose  general  health  (independently  of  the 
cancerous  diathesis)  makes  its  risk  unusually  great :  in  all,  for  example, 
who  are  very  feeble,  very  fat,  over-fed,  intemperate,  or  in  any  of  those 
conditions  which  make  persons  unfavourable  subjects  for  surgical 
operations.1 

The  above  rules  leave  unconsidered  a  large  portion  of  the  cases  of 
scirrhous  cancer  of  the  breast ;  and  I  fear  that,  at  present,  no  other 
statement  can  be  made  concerning  the  cases  which  do  not  fall  within 
such  rules  as  these,  than  that  each  must  be  decided,  by  weighing  the 
probability  that  the  operation  will  prove  fatal,  or,  by  weakening  the 
patient,  will  accelerate  the  progress  of  Ihc  constitutional  disease,  against 
the  probability  of  its  adding  to  the  comfort,  and  thereby  to  the  length, 
of  life.    The  first  of  these  probabilities  must  be  estimated  by  the  samo 

•  See  '  Lectures  on  the  Bisks  of  Operation./  in  the  Lavcct,  1807. 
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general  principles  by  which  we  reckon  the  dangers  of  all  capital  opera- 
tions :  the  estimate  of  the  second  may  be,  I  hope,  assisted,  though  it 
cannot  be  settled,  by  the  evidence  collected  in  the  foregoing  tables. 
In  every  case  we  should  keep  in  view  the  twofold  method  of  destruction 
by  this  disease.  It  may  destroy  life  by  its  consequences  as  a  local  dis- 
ease ;  or  by  its  primary  and  specific  cachexia,  which  may  be  progressive 
independently  of  the  local  affection.  Usually,  indeed,  its  local  and  con- 
stitutional parts  mutually  affect  and^  aggravate  each  other,  and  both 
contribute  to  the  fatal  issue  ;  but,  since  they  do  not  always  contribute 
in  the  same  proportions,  our  object  should  be  to  ascertain,  in  each  case, 
which  will  contribute  most, — the  local  disease,  which  the  operation  can 
remedy,  or  the  constitutional,  which,  if  at  all  affected  by  the  operation, 
is  as  likely  to  be  made  more  intense  as  to  become  less  so. 
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LECTURE  XXXI. 

MEDULLARY  CANCER. 


PART  I. — ANATOMY. 


From  the  long  list  of  names  which  Dr.  Walshe,  with  his  usual  profound 
research,  has  found  assigned  to  this  disease,  I  select  that  of  Medullary 
Cancer,  because  it  has  been  sanctioned  by  the  longest  usage,  and  by 
many  of  the  best  pathologists.  It  is  true  that  the  term  '  medullary ' 
is  vague  and  unmeaning ;  yet  even  this  seeming  defect  may  have  some 
advantage,  since,  after  long  custom,  we  may  now  employ  the  word,  as 
we  do  inflammation,  cancer,  and  many  others,  without  any  reference 
to  their  original  meaning,  and  therefore  without  any  danger  of  too 
much  limiting  our  thoughts  to  the  likenesses  which  they  express.  The 
very  precision  and  fixity  of  such  terms  as  encephaloid,  cerebriform, 
cephaloma,  and  the  like,  are  objectionable,  by  directing  the  mind  to  a 
single  character  of  diseased  structures,  and  that  an  inconstant  one  ;  for 
the  likeness  to  brain  is  observable  in  only  a  portion  of  the  tumours  to 
which  the  names  of  brain-like  and  its  synonyms  are  applied. 

The  boundaries  of  the  group  of  medullary  cancers  can  be  only 
vaguely  drawn ;  for  although,  on  the  whole,  and  as  a  group,  they  have 
peculiarities  both  of  structure  and  of  history,  which  sufficiently  distin- 
guish them  from  the  scirrhous  and  other  cancers,  yet,  define  them  by 
whatever  character  we  may,  a  series  of  specimens  might  be  found  filling 
every  grade  between  them  and  each  of  the  other  chief  forms.  The 
term  '  soft  cancer,'  often  applied  to  them,  expresses  their  most  obvious 
though  not  their  most  important,  distinction  from  the  scirrhous  or  hard 
cancers,  and,  used  comparatively,  it  might,  for  the  present  suffice  for 
the  definition  of  the  group.  But,  in  the  group  thus  defined  there  are 
included  many  forms  that  appear  widely  different  from  each  other  ;  and 
there  is,  as  Rokitansky  has  well  said,  no  disease  of  which  the  examples 
present  more  deviations  from  any  one  cardinal  character.    It  might  be 
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right  to  arrange  the  examples  of  some  of  these  deviating  forms  under 
distinct  titles  ;  but,  at  present,  it  may  be  more  useful  to  make  no  other 
division  of  the  group,  than  into  such  as  may  be  called,  respectively, 
soft  and  firm  medullary  cancers.  In  any  large  series  of  specimens,  the 
softer  kinds  would  constitute  about  two-thirds,  the  firmer  about  one- 
third  of  the  whole  number.  The  former  would  include  such  as  are 
described  as  encephaloid,  brain-like,  milt-like,  pulpy,  placental,  etc.  ; 
the  latter  would  be  such  as  have  been  called  mastoid,  solanoid,  nephroid, 
apinoid,  etc. 

Certain  transitional  specimens  would  be  found  in  the  series,  which 
might  be  arranged  in  either  division,  or  between  the  two ;  but  these, 
though  they  may  prove  that  there  is  no  specific  distinction  between  the 
two  chief  divisions,  do  not  invalidate  the  utility  of  speaking  of  them 
separately. 

The  medullary  cancers,  whether  soft  or  firm,  may  grow  either  as 
separable  tumours  or  as  infiltrations.  In  the  former  condition,  they 
are  most  frequent  in  the  intermuscular  and  other  spaces  in  the  limbs, 
in  the  testicle,  the  mammary  gland,  and  the  eye :  rarely,  they  are  thus 
found  in  the  bones.  In  the  latter  condition,  they  most  frequently 
occupy  the  substance  of  the  uterus,  the  digestive  canal,  the  serous 
membranes,  the  periosteum,  and  the  bones. 

We  have,  herein,  the  first  point  of  contrast,  in  addition  to  that  of 
their  consistence,  between  the  medullary  and  the  scirrhous  cancers. 
The  latter  are  almost  always  infiltrations  of  natural  parts  :  the  former 
appear,  in  nearly  equal  frequency,  as  infiltrations,  or  as  distinct  growths, 
of  cancer-substance. 

The  contrast  is  equally  marked  between  them  in  regard  to  their 
respective  seats  and  allocations.  Of  every  100  primary  hard  cancers,  I 
believe  that  not  less  than  95  would  be  found  in  the  breast ;  and  there 
is  no  other  organ  in  which  they  are  not  very  rare.  But,  among  103 
tabulated  instances  1  of  medullary  cancer  in  external  parts,  the  seat  of 
primary  disease  was  in  the 

1  It  need  hardly  be  said  that  this  table,  containing  no  cases  of  medullary  cancer  in 
the  uterus  or  other  internal  organs,  is  not  intended  to  prove  anything  concerning  the 
relative  frequency  of  the  disease  in  each  part  of  the  body.  I  know  no  records  by  which 
this  could  be  proved.  Its  only  purposes  are,  to  show  the  contrast  between  medullary 
and  scirrhous  cancers  in  relation  to  their  usual  seats  in  external  parts,  and  to  indicate 
the  kind  of  cases  from  which  many  of  the  other  tables  in  this  lecture  are  dorived 
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Testicle  .... 
Bones  (most  frequently  in  the  femur) 
Limbs  (especially  in  the  intermuscular  spacos) 
Eyeball  or  orbit 

Breast  .... 
Walls  of  the  chest  or  abdomen 
Lymphatics  .... 
Various  other  parts 


in  29  cases. 


103 


Let  me  now,  for  general  examples,  describe  such  Soft  Medullary 
Cancers  as  often  occur  in  the  intermuscular  spaces  of  the  limbs  or 
trunk. 

To  the  touch  they  present  a  peculiar  softness,  or  a  deceptive  sense 
of  the  slow  fluctuation  of  some  thick  liquid  ;  so  that,  even  to  the  most 
experienced,  their  diagnosis  from  collections  of  fluid  is  often  doubtful ; 
and  the  achievement  of  experience  in  relation  to  them  is  caution  rather 
than  knowledge. 

In  shape,  these  tumours  are  commonly  round,  oval,  or  spheroidal, 
fitting  the  adjacent  parts.  But  they  maybe  variously  lobed;  and  when 
they  axe  so,  these  following  things  may  be  noticed  in  them,  as  well  as 
in  the  firmer  kinds.  (1.)  Their  lobes  are  peculiarly  apt  to  extend  into 
muscular  and  other  interspaces,  far  away  from  their  chief  mass.  Thus, 
in  the  foot,  they  may  track  through  the  interosseous  metatarsal  spaces, 
or  between  bones  of  the  tarsus ;  or,  about  the  hip  or  knee,  portions 
may  extend  deep  down  to  the  immediate  coverings  of  the  joint ;  or 
from  behind  the  ankle-joint,  they  may  reach,  with  the  flexor  tendons, 
far  into  the  sole  of  the  foot.  (2.)  Thus  deepening  as  they  grow,  parts 
of  these  tumours  may  acquire  unexpected  deep-seated  attachments.  It 
is  frequent  to  find  them  so  attached  in  the  neck,  even  when,  in  their 
beginning,  they  were  easily  movable  tumours,  or  such  as  patients  call 
'kernels.'  (3.)  In  the  same  extension,  they  are  much  more  apt  than 
other  tumours  are  to  grow  round,  and  completely  enclose,  important 
vessels  and  nerves.  I  have  thus  seen,  in  one  case,  the  phrenic  nerve,  in 
another  the  pneumogastric,  in  another  the  femoral  artery,  in  others  the 


carotid  artery  and  jugular  vein,  passing  right  through  medullary  can- 
cers  which,  at  first,  appeared  freely  movable  and  not  deeply  fixed,  and 
even  now  had  no  characters  of  infiltration. 

The  parts  around  a  separable  medullary  cancer  are  generally  only 
extended,  as  they  might  be  round  an  innocent  tumour.    They  are 
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usually  not  contracted,  or  adherent,  as  those  next  to  a  scirrhous  cancer 
are.  Even  such  a  tissue  as  the  glandular  substance  of  the  testicle  may 
be  cleanly  separated  from  the  surface  of  a  medullary  cancer,  round 
which  it  has  been  stretched.  Sometimes,  however,  the  parts  near  the 
principal  tumour  contain  smaller  detached  growths ;  and  more  rarely 
they  are  infiltrated  with  cancer. 

When  a  distinct  capsule  exists  around  a  medullary  cancer,  it  is 
usually  composed  of  connective  tissue,  forming  a  very  thin  layer,  from 
the  interior  of  which  partitions  may  pass,  intersecting  the  substance  of 
the  tumour,  or  investing  its  several  lobes.  Generally,  such  a  capsule 
contains  numerous  tortuous  bloodvessels ;  and  is  tensely  filled,  so  that, 
as  soon  as  it  is  cut,  tbe  tumour  protrudes  or,  when  very  soft,  oozes  out, 
like  a  thick  turbid  fluid.  It  is,  usually,  easy  to  separate  the  capsule,  or 
part  of  it,  from  the  surrounding  tissues  ;  but  it  may  be  closely  adherent 
and,  I  think,  generally  is  so  in  the  cases  of  medullary  cancers  in  the 
breast. 

In  section,  the  soft  medullary  cancers  usually  appear  lobed  ;  and 
the  partitions  between  the  lobes,  derived  from  the  investing  capsule, 
are  often  so  complete  that  they  may  appear  like  separate  cysts  filled 
with  endogenous  growths.  The  lobes  are  of  various  sizes  and  shapes, 
through  mutual  compression,  and  they  may  even  seem  very  differently 
constructed. 

The  material  composing  these  cancers  (when  not  disordered  by  the 
effects  of  haemorrhage,  inflammation,  or  other  disease)  is  a  peculiar,  soft, 
close-textured  substance,  having  very  little  toughness,  easily  crushed 
and  spread  out  by  compression  with  the  fingers.  It  is  very  often  truly 
brain-like,  most  like  foetal  brain,  or  like  adult  brain  partially  decom- 
posed and  crushed.  Many  specimens,  however,  are  much  softer  than 
brain  ;  and  many,  though  of  nearly  the  consistence  of  brain,  are  unlike 
it  being  grumous,  pulpy,  shreddy,  or  spongy,  like  a  placenta,  with  fine 
soft  filaments.  Very  few  have  a  distinct  appearance  of  fibrous  or  other 
regular  structure. 

In  colour,  the  material  may  be  white,  but  most  commonly,  when  the 
cancer  18  fresh,  it  is  light  grey  (like  the  greyness  of  the  retina  after 
death).  The  txnt  as  usually  clear  ;  it  is  in  many  cases  suffused  with 
pale  pnk  or  lilac,  or  with  a  deeper  purple  ;  and,  in  nearly  all  j. 
vacated  with  effused  blood  and  full  bloodvessels,  whose  unequal 
abundance  in  different  parts  of  the  tumour  produces  a  disorderly  mottled 
appearance.    Masses  of  bright  yellow  or  ochrey  substance  also  Z 
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tubercle,  are  often  found  in  or  between  the  lobes,  as  if  compressed 
by  them,  while  withering  and  drying  in  the  midst  of  their  growth. 

When  pressed  or  scraped,  the  soft  medullary  cancers  yield  abundant 
*  cancer- juice,'  a  milky  or  cream-like,  or  some  other  turbid  material, 
oozing  or  welling  up  from  their  pressed  mass.  There  is  no  better 
rough  test  for  the  diagnosis  of  medullary  cancers  than  this  is ;  and  the 
substance  thus  yielded  is  generally  diffusible  in  water,  making  it 
uniformly  turbid,  not  floating  in  course  shreds  or  fragments. 

When  the  greater  part  of  the  softer  and  liquid  substances  is  thus 
pressed  out,  there  remains  a  comparatively  small  quantity  of  tissue, 
which  appears  filamentous,  with  abundant  bloodvessels,  and,  to  the 
naked  eye,  is  spongy  and  flocculent,  like  the  tissue  of  a  placenta.  This 
is  the  so-called  '  stroma '  of  the  cancer  ;  and  it  differs  from  that  which, 
in  the  scirrhous  cancers,  has  been  so  named  (p.  617),  in  that  it  is  not 
part  of  the  tissue  in  which  the  cancer  has  its  seat,  but  is  probably 
formed  during  the  growth  of  the  cancer,  and  is  as  truly  part  of  the 
cancer  as  the  cells  and  other  corpuscles  are. 

Such  are  the  most  general  or  normal  characters  of  the  soft  medullary 
cancers.  It  would  be  vain  to  attempt  to  describe  all  the  varieties  to 
which  they  are  subject  by  the  mingling  of  cysts  within  or  on  the  surface 
of  their  mass ;  by  haemorrhage  into  their  substance  ;  by  inflammation  ; 
and  by  the  various  degenerations  of  their  proper  substance,  of  the  ex- 
travasated  blood,  and  of  the  inflammatory  products.  There  are,  I  think, 
no  other  examples  in  which  the  diseases  of  the  products  of  disease  are 
so  frequent,  so  various,  or  so  confusing,  as  in  these. 

It  is  in  the  medullary  cancers  alone  that  the  bloodvessels  have  been 
minutely  studied,  and  in  these  alone  that  it  is  easy  to  distinguish  the 
vessels  of  the  cancer  itself  from  those  of  the  organ  in  which  it  is  seated. 
M  Lebert  and  his  colleagues  have  made  numerous  injections,  displaying 
arteries  capillaries,  and  veins,  arranged  in  networks  of  various  closeness, 
in  the  substance  of  medullary  cancers  of  the  ovary,  omentum,  uterus, 
and  other  parts.  They  have  thus  disproved  the  belie f  that  the  vascular 
svstem  of  these  tumours  is  exclusively  either  arterial  or  venous  I 
may  add,  that  the  minute  bloodvessels,  though,  in  proportion  to  their 
size,  they  are  thin-walled  and  easily  torn,  have  the  same  structures  as 

those  in  other  new-formed  parts.1 

^  ..  ff.   „  thesis  Milcrosk.Ondcrzockir.gmovcrdeOntaardingvonAdcren 

.  Dr.  Wosthoff,  *  analysed  in  i  Dublin  Quarterly  Journal,  Nov. 

en  Zenuwen  m  Ranker,  I860  which     an  veins  in  some  cancers  is  duo 

1860,  makes  it  probable  that  the  W^^JC  injection  after  it  has  tra- 
to  their  being  filled  with  cancerous  matter  which  stops  J 

versed  tho  capillaries. 
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In  some  medullary  tumours  we  may  notice  a  remarkable  abundance 
of  even  large  bloodvessels.  Next  to  tbe  proper  cancer-corpuscles,  they 
may  appear  to  be  tbe  chief  constituent.  Tbe  cancer  that  contains  them 
may  tbus  appear  in  many  respects  like  an  erectile  tumour,  and  may 
often  vary  in  size  according  to  tbe  fulness  of  its  bloodvessels.  When 
bloodvessels  are  chiefly  arterial,  the  whole  mass  of  the  tumour  may 
have  a  soft  full  pulsation — a  condition  which  is  peculiarly  apt  to  be 
found  when  the  tumour  is  in  part  imbedded  in,  or  supported  by,  bone, 
and  in  part  held  down  by  fibrous  tissue,  such  as  that  of  the  perios- 
teum.1 

To  the  same  abundant  vascularity  of  these  tumour  we  may  ascribe 
not  only  their  liability  to  internal  apoplectic  haemorrhage,2  but  the 
great  bleedings  that  may  ensue  when  they  protrude  through  ulcers,  or 
are  wounded.  I  have  twice  seen  the  difficulty  of  distinguishing  a 
medullary  cancer  of  the  testicle  from  a  hematocele  enhanced  by  the 
fact,  that  when  the  swelling  was  punctured  with  a  trocar,  blood  flowed 
in  a  full  stream  through  the  canula,  and  continued  so  to  flow  till  the 
canula  was  withdrawn.  The  size  of  tbe  swelling  was  not  diminished, 
as  that  of  a  hematocele  would  have  been,  by  the  abstraction  of  the 
blood ;  and  in  botb  cases  it  proved  to  be  a  large  medullary  cancer, 
very  vascular  and  very  soft.  So,  when  such  tumours  are  cut  into  in  the 
limbs,  tbe  vessels  that  bleed  are  far  larger  and  more  numerous  than  in 
any  other  tumour,  except  tbe  erectile. 

Tbe  vessels,  moreover,  often  appear  defective  in  muscular  power  ; 
for,  as  Mr.  Hey3  noticed,  the  bleeding  from  them  scarcely  decreases 
even  when  a  tourniquet  compresses  the  main  artery  of  the  limb.  It  is 
as  if  tbey  could  not  contract  so  as  to  close  themselves,  even  when  the  force 
of  the  blood  is  diminished  to  the  amount  with  which  it  traverses  the 
anastomosing  channels.  Lastly,  we  may  connect  with  the  great  vascu- 
larity and  rapid  growth  of  these  soft  tumours,  the  large  size  of  the  veins 
near  tbem  ;  though  this  is  not  peculiar  to  them,  but  is  found,  I  think, 
with  nearly  all  tumours  that  grow  rapidly  and  to  a  large  size. 

Lymphatics  have  been  injected  in  two  specimens  of  medullary 
cancer  of  the  stomach  and  of  the  liver,  by  Schroeder  van  der  Kolk.4 

1  See  Mr.  Stanley's  paper  on  the  '  Pulsating  Tumours  of  Bone,'  in  the  Med.  Chir. 
Trans,  xxviii.  303.  Similar  pulsation  may  often  he  observed  in  myeloid  and  in  fibrous' 
tumours  similarly  placed  in  connection  with  hones. 

2  It  is  chiefly  to  the  medullary  tumours  changed  by  internal,  and  prone  to  external 
haemorrhage,  that  the  name  of  fungus  hsematodes  has  been  applied. 

3  Observations  in  Surgery,  p.  258. 

4  Lespinasse  :  Be  vasis  novis  pseudomcmbranarum,  1842,  p.  41. 
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In  both  instances  the  vessels  passed  into  the  very  snbstance  of  the 
cancer.  Of  nerves,  I  believe  that  none  have  been  fonnd  in  these  or  in 
any  other  cancers,  except  snch  as  they  have  involved  in  their  growth. 

The  same  structures  which  alone  form  the  separable  medullary 
cancers  may  be  infiltrated  among  the  natural  structures  of  parts. 
Thus  infiltrated,  the  natural  structures  are  expanded  and  rarefied ; 
sometimes,  indeed,  they  seem  to  be,  in  a  measure,  thus  changed,  even 
before  the  cancerous  material  is  deposited  among  them.1  Finally,  most 
of  them  disappear,  as  in  the  infiltrations  of  scirrhous  cancer ;  and  the 
cancerous  mass  may  now  seem  like  a  separately  growing  tumour;  or, 
when  its  material  is  very  soft,  it  may  appear  as  a  quantity  of  creamy 
liquid,  collected,  like  the  pus  of  an  abscess,  in  a  defined  cavity. 

Exceptions  to  the  general  rules  of  the  wasting  of  the  infiltrated 
tissues  are  often  observed  in  the  fibrous  tissues  and  the  bones :  both  these 
may  increase  during  soft  cancerous  infiltrations. 

Medullary  cancers  may  be  found  in  the  articular  ends  of  bones, 
forming  distinct  tumours  round  which  the  walls  of  the  bone  are  ex- 
panded in  a  thin  or  imperfect  shell.  But  more  commonly  the  cancer 
is  infiltrated.  In  these  cases,  it  usually  occupies,  at  once,  the  can- 
cerous tissue,  the  wall  of  the  bone,  and  the  periosteum ;  and  it  seems 
probable  that  the  disease  begins  simultaneously  in  all  these  parts  ;  or,  at 
least,  that  when  they  are  affected  in  succession,  it  is  not  generally  by 
extension  from  one  to  the  other.  Hence  we  commonly  find  that  a 
tumour  surrounds  the  bone,  or,  in  the  case  of  a  flat  bone,  covers  both 
its  surfaces  ;  and  that  the  portion  of  bone  thus  invested  is  itself 
infiltrated  with  cancer,  which  is  collected  most  evidently,  but  not  ex- 
clusively, in  its  cancellous  tissue.  When  a  medullary  tumour  thus 
surrounds  a  long  bone,  it  is  usually  of  unequal  thickness :  when  both 
surfaces  of  a  flat  bone  are  covered,  the  tumour  is  usually  biconvex  lens- 
shaped,  and  is,  on  both  surfaces,  of  nearly  equal  extent. 

The  periosteum  may  seem  to  be  continued  over  a  medullary 
cancer  thus  placed  ;  but  is  really,  with  the  exception  of  a  thin  outer 
layer  involved  in  it,  and  intersects  its  substance.  The  intersecting 
portions  of  periosteum  chiefly  traverse  the  exterior  tumour,  extending 
from  the  layer  which  invests  its  surface  to  the  wall  of  the  bone.  They 
form  branching  and  decussating  shining  bands,  which  to  the  microscope 
present  a  perfect  fibrous  tissue,  infiltrated  with  the  cancerous  materials. 
They  may,  also,  be  much  increased  by  growth,  so  as  to  give  the  section 

'  Walshe.  Joe.  cit.  p.  666. 


MEDULLAEY  CANCEROUS  INFILTRATION  OF  BONE.  661 


of  the  tumour  an  appearance  of  '  grain,'  or  of  a  tissue  with  fibres  set 
vertically  on  the  bone.  Or,  the  periosteal  tissue  thus  growing  may 
ossify.  In  this  event,  it  forms,  in  a  large  majority  of  cases,  a  ligbt, 
spongy,  and  friable  growth  of  bone,  which  is  like  an  internal  skeleton 
of  the  cancer. 

Most  of  the  specimens  of  '  spongy  '  or  '  fungous  '  exostoses  are  such 
skeletons  of  cancers,  examined  after  the  maceration  and  removal  of  all 
the  morbid  structures  that  filled  their  interspaces.  The  new  bone  is 
often  formed  in  thin  plates  and  bars  or  fibres,  the  chief  of  which  extend 
outwards,  at  right  angles  to  the  surface  of  the  bone  on  which  they 
grow  ;  they  may  pass  deeply  into  the  substance  of  the  cancer,  but  they 
seldom  reach  its  outer  surface  :  no  medulla  is  formed  with  them ;  and 
they  sometimes  form  a  denser  and  harder  tissue,  like  that  which  belongs 
to  the  osteoid  cancers  (see  p.  539). 

In  the  walls  or  compact  substance  of  the  bone  thus  inclosed  by 
cancer,  it  is  common  to  find  the  laminae  separated  by  cancerous  deposit, 
mingled  with  a  ruddy,  soft  material  like  diploe.  In  other  cases,  the 
structure  of  the  walls  is  rarefied,  and  converted  into  a  light,  soft,  and 
porous  or  finely  spongy  tissue,  whose  spaces  contain  cancer-structures. 
The  Haversian  canals,  also,  may  be  enlarged ;  cancerous  matter  being 
formed  within  them.  Sometimes  a  peculiar  appearance  is  derived 
from  an  unequal  separation  of  the  laminae  of  a  bone's  walls  ;  large 
spaces  being  found  between  them  like  cysts,  which  may  be  filled  with 
blood  or  softened  cancer. 

Lastly,  in  the  diploe  or  cancellous  tissue,  a  corresponding  state 
exists.  The  soft  cancerous  material  excludes  the  medulla,  and,  com- 
monly, its  formation  is  attended  with  a  disturbed  growth  of  the  bony 
cancelli,  so  that  they  form  a  finely  spongy,  dry  and  brittle  structure, 
or  more  rarely  a  dense  and  hard  structure,  resembling  the  skeleton  of 
the  external  mass  of  cancer.1 

It  remains  that  I  shonld  describe  the  Firm  Medullary  Cancers. 
In  all  their  general  relations-as  to  seat,  shape,  size,  and  connec 
tjons-these  correspond  with  the  softer  kind.    Like  them,  they  may 
be  separate  masses,  or  infiltrated  ;  may  have  distinct  investing  capsules 
or  may  extend  indefinitely  in  the  proper  substance  of  organs;  like 

'  I  have  twice  seen  a  formation  of  very  firm  fibrous  substance,  like  the  basis  of  the 
osteoid  cancers,  »  the  cancellous  tissue  of  bones  that  were  surrounded  with  very  soft 
miliary  cancer.    I  have  also  seen  a  light  brittle  skeleton  formed  in  the  cance 
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them,  they  are  apt  to  affect  a  certain  part  or  place  rather  than  a  single  ■ 
tissue  ;  or  may  be  the  seats  of  various  degeneration  or  disease  :  their 
only  peculiarities  are  in  their  own  structures.1 

They  are  firm  masses :  not  hard,  like  scirrhous  cancers  ;  but,  firm 
elastic,  tense,  compact,  and  moderately  tough ;  they  are  as  tough  as 
the  more  pliant  examples  of  fibrous  cartilage,  and  merge  into  exact 
likeness  to  the  less  hard  and  more  elastic  scirrhous  cancers.  They  are 
not  evidently  fibrous,  but  tear  or  split  as  very  firm  coagulated  albu- 
men might.  Their  cut  or  torn  surfaces  appear  peculiarly  smooth, 
compact,  shining,  and  sometimes  translucent :  in  some  instances,  they 
are  uniform  and  without  plan;  in  some  more  regularly  and  minutely  . 
lobed,  or  even  imitating  the  appearance  of  any  gland,  such  as  the 
mammary  or  parotid,  in  which  they  lie.  Sometimes  they  present  a 
strongly-marked  grain,  as  if  from  fibres :  but  this  results,  I 
believe,  from  a  peculiar  fasciculate  and  linear  arrangement  of  elon- 
gated cells. 

In  colour,  the  firm  medullary  cancers  are  hardly  less  various  than 
the  softer  kind.  They  may  be  pure  white ;  but  more  often  are  white, 
tinted  or  streaked  with  pale  pink  or  yellow  ;  or  they  may  be  in  nearly 
every  part  buff-coloured  or  grey ;  or  these  tints  may  be  mingled  and 
mottled  with  blood-colour,  though  not  so  deeply,  or  with  such  effusions 
of  blood,  as  are  frequent  in  the  softer  tumours. 

On  pressure,  especially  after  contact  with  water,  they  generally 
yield  a  characteristic  creamy  or  greyish  fluid,  which  sometimes  ap- 
pears strangely  abundant,  considering  their  firmness  of  texture.  In  a 
few  instances,  however,  this  character  is  wanting  ;  the  firmest  tumours 
may  give  only  a  thin  turbid  fluid. 

Among  the  points  of  contrast,  in  the  descriptions  of  medullary  and 
scirrhous  cancers,  is  the  wider  range  of  variety  exhibited  by  the  former 
in  the  original  characters  of  its  growth.  For  the  diversities  which  I 
have  been  describing  are  not  to  be  referred  to  changes  ensuing  in 
different  stages  of  the  same  disease:  the  firmer  cancers  do  not 
gradually  become  soft,  nor  the  soft  become  firmer  ;  they  are  not  to  be 
connected  (as  the  chief  varieties  of  scirrhous  cancer  may  be)  with  the 
acute  or  chronic  progress  of  the  disease,  or  with  its  different  modes  of 

•  Generally,  I  think,  when  they  affect  bones,  the  osseous  tissue  is  apt  to  soften  and 
waste  rTZ  than  to  grow  as  it  does  in  the  soft  medullary  cancerous  affections.  Cer- 
■waste,  rawuM  u»tu  «  e  internal  skeletons,  and  I  have  seen  a 

tainly,  the  firm  medullary  cancers  rarely  have  internal  ..kc 

case  in  which,  with  firm  medullary  and  osteo.d  cancer  of  the  mmuus,  all  the  other 
oa,™  iu  wLuui,  j  ,  j  ^  in.o]t011  or  cut  Avith  ones 

bones  of  the  arm  and  hand  were  so  soft  that  they  coum 

nail. 
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growth,  or  with  the  differences  of  age  in  which  it  occurs  ;  rather,  the 
peculiar  features  of  each  specimen,  and  of  each  chief  group,  appear  to 
be  original  and  constant — provided  they  are  not  affected  by  degenera- 
tion or  disease.  Now,  equal  diversities  exist  in  the  microscopic 
structures  of  medullary  cancers.  There  are,  indeed,  certain  characters 
to  which  nearly  all  are  conformed  :  the  microscopic  diagnosis  is  there- 
fore seldom  difficult,  very  seldom  doubtful;  yet  many  varieties  of 
appearance  need  to  be  learned,  both  that  the  disease  may  be  always 
recognised,  and  that  we  may,  if  possible,  hereafter  accurately  divide 
the  inconveniently  large  group  into  smaller  ones.  At  present  such  a 
division  is  impracticable  :  for  we  can  only  sometimes  trace  a  corres- 
poudence  between  a  peculiarity  of  microscopic  structure,  and  one  of 
general  aspect,  in  the  tumours ;  but  it  should  be  a  chief  object  of 
future  inquiries. 

The  varieties  exist  in  both  the  corpuscles  and  the  basis,  stroma,  or 
intercellular  substance  of  the  cancers. 

Among  the  corpuscles,  the  most  frequent,  and  that  which  seems 
the  normal  form,  is  that  of  nucleated  cells,  which,  in  all  essential 
characters,  are  like  those  of  hard  cancer  (p.  613,  Fig.  100).  Examples 
of  such  cells  may  be  found  in  nearly  every  specimen,  although,  in 
certain  instances,  other  forms  may  predominate  over  them.  There  is, 
I  believe,  no  mark  by  which  they  may  be  always  distinguished  from 
the  cells  of  hard  cancers.  They  may  be  softer,  less  exactly  defined, 
more  easily  disintegrated  by  water,  flatter  than  the  cells  of  scirrhous 
cancer  are,  but  there  is  in  these  things  no  important  distinction.  The 
only  constant  difference  is  in  the  modes  of  compacting,  and  in  the 
relations  of  the  cancer-materials  to  the  natural  structures  in  which 
they  are  placed.  Cells  such  as,  in  scirrhous  cancers,  are  closely 
placed,  with  a  sparing,  firm,  intermediate  substance,  or  are  tightly 
packed  among  the  contracted  structures  of  a  mammary  gland,  are 
in  the  medullary  cancers  more  loosely  held  together,  in  a  more  abun- 
dant and  much  softer  or  liquid  intercellular  substance. 

The  chief  varieties  of  microscopic  forms  in  medullary  cancers  may 
be  described  as  affecting,  severally,  the  nuclei,  the  cells,  and  the  inter- 
cellular substance  ;  and  it  may  be  generally  understood  that  each  pecu- 
liar form  may  occur  in  combination  with  a  predominant  quantity  of 
the  ordinary  or  typical  cancer-structures,  or  may,  in  rarer  instances 
form  the  greater  part,  if  not  the  whole,  of  a  cancerous  mass. 

(a.)  Nuclei  imbedded  in  a  soft,  nebulous,  or  molecular  basis-sub- 
stance or  protoplasm,  may  compose  the  wholo  of  a  very  soft  medullary 
cancer.    Appearances  of  cells  may  be  seen  among  them,  because  of  the 
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Fig.  105. 


adhesion  of  the  basis-substance  to  them  :  and  appearances  of  many  nu- 
cleated cells,  when  fragments  of  the  basis  are  detached  in  which  several 
nuclei  are  imbedded.  But  certainly,  in  many  instances,  formed  cells 
are  rare  or  absent. 

The  nuclei  (Fig.  105)  are  like  those  of  the  typical  cancer-cells  (p. 
613)  ;  they  are  oval  or  round-oval,  having  a 
long  diameter  of  from         to  -^-^  of  an  inch, 


bright,  pellucid,  perfectly  defined,  largely,  and 
often  doubly  nucleolated. 

It  is  in  the  structures  thus  formed  that  the 
minute  bloodvessels  of  cancer  may  be  best  exam- 
ined without  injection ;  for  the  soft  material  in 
which  they  ramify  may  be  washed  away  from  them,  so  as  to  leave  them 
nearly  alone,  and  fit  for  examination  as  transparent  objects. 

(6.)  Nuclei  (Fig.  106),  which  may  be  considered  as  grown  or  deve- 
loped, are  often  mixed,  in  various  proportions,  with  other  cancer- 
structures.  Some,  retaining  the  usual  shape, 
as  much  larger  than  the  average ;  others, 
rarer  and  more  peculiar,  are  elongated, 
narrow,  strip-like,  caudate,  or  pyriform. 
Some  of  these  are  very  small,  slender,  and 
apparently  of  simple  structure  ;  others,  more 
nearly  acquire  the  size  and  other  characters 
of  cells.  Their  contents  are  not  so  simple 
and  pellucid  as  those  of  ordinary  nuclei ;  in 
the  smaller  they  are  darkly  dotted  or  granular,  but  no  contained  par- 
ticles appear  larger  than  common  nucleoli.  In 
others,  larger,  oval,  pellucid  corpuscles,  like 
small  nuclei,  are  contained  ;  and  these  seem  to 
be  formed  by  the  enlargement  of  the  nucleoli, 
which  thus  approach  or  attain  the  characters  of 
nuclei,  while  the  nuclei  that  contain  them  are 
advanced  to  the  condition  of  cells.  Most  com- 
monly, the  cells,  that  thus  seemed  formed  out 


Fig.  106. 


Fig.  107. 


of  nuclei,  are  singly  nucleated ;  but  two  or  three  nuclei  are  found  in  a  few 
of  large  size. 

Fig.  1 05.  Nuclei  of  soft  medullary  cancer,  imbedded  i  n  a  molecular  basis-substance, 
or  protoplasm,  without  cancer  cells.    Magnified  500  times. 

Fig.  106.  Various  grown  and  developed  nuclei  of  medullary  cancer,  as  described 
in  the  text.    Magnified  500  times. 

Fig.  107.    Dotted  nuclei  of  medullary  cancer,  described  in  the   ext.  Magnified 

500  times. 
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(c.)  In  a  few  specimens  of  medullary  cancer  of  the  breast  and  of  the 
parotid,  I  have  found  the  chief  constituent  to  be  free  or  clustered  nuclei, 
of  round  or  round-oval  shape  (Fig.  107),  from  to  of  an  inch 
in  diameter,  well-defined,  but  not  darkly,  nebulous  or  molecular  rather 
than  pellucid,  and  appearing  to  contain  four,  five,  or  more  shining  gra- 
nules, but  no  special  or  distinct  nucleolus.  They  might  have  been 
taken  for  large  corpuscles  of  inflammatory  lymph,  but  that  neither  water 
nor  acetic  acid  affected  them.  They  were  imbedded  in  a  small  quantity 
of  molecular  basis,  and  sometimes  arranged  in  groups,  imitating  the 
shapes  of  acini  of  glands.  A  few  of  smaller  size  but  similar  aspect 
appeared  to  be  within  cells. 

(d.)  In  a  remarkable  case,  at  St.  Bartholomew's  Hospital,  a  woman, 
sixty-seven  years  old,  had  two  very  large  and 
several  smaller  tumours  connected  with  the 
skull,  a  tumour  in  the  lower  part  of  the  neck 
and  similar  small  growths  in  the  lungs.  They 
were  all  very  soft,  close-textured,  white,  or 
variously  coloured  with  extravasated  blood, 
enclosing  large  cavities  filled  with  bloody 
Fig.  108.  fluid.     Except  that  they  yielded  no  creamy 

fluid  till  after  they  were  partially  decomposed, 
one  could  not  hesitate  to  call  them  medullary  cancers.  But  they  were 
composed,  almost  exclusively,  of  round,  shaded  nuclei,  with  three  or 
four  minute  shining  particles,  and  in  general  aspect  very  like  the  dotted 
corpuscles  of  the  spleen.  Many  of  these  were  free  ;  but  more,  I  think, 
were  arranged  in  regular  clusters  or  groups  of  from  five  to  twenty  or 
more,  composing  round,  or  oval,  or  cylindriform  bodies  (Fig.  108).  A 
few  similar  nuclei  were  enclosed  singly  in  cells  in  the  cancerous  growths 
in  the  lungs. 

Such  are  the  chief  varieties  in  the  nuclei  of  medullary  cancers. 
Scarcely  less  may  be  found  in  cells,  mingled,  let  me  repeat,  in  diverse 
proportions,  with  cells  or  nuclei  of  typical  form,  and  rarely  surpassing 
them  in  number. 

(e.)  Besides  those  varieties  in  the  shapes  of  cells,  which  were  des- 
cribed among  the  microscopic  characters  of  hard  cancers  (p.613),  and 
which  are  equally,  or  with  yet  more  multiformity,  found  in  these,  we 
may  note  the  occasional  great  predominance  of  elongated  caudate  cells 
in  some  examples  of  medullary  cancers.    I  have  hitherto  observed  this 

Fig.  108.    Clustered  nuclei  of  a  medullary  cancer,  described  in  the  text  Mae 
nified  about  400  times.  '       ' b" 
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in  none  but  some  of  the  firmer  specimens  of  the  kind.  Many  such 
contain  only  typical  cancer-cells ;  but  in  some  the  caudate  and  variously 
elongated  cells  predominate,  and,  by  their  nearly  parallel  and  fasci- 
culate arrangement,  give  a  fibrous  appearance  to  the  section  of  the 
tumour.    The  adjacent  sketch  (Fig.  109)  is  from  the  cells  of  a  very 

firm  tumour  that  grew  round  the  last  phalanx 
of  a  great  toe.1  Its  cancerous  nature  was 
proved  not  only  by  its  structure,  but  by  its 
A  recurrence  after  amputation,  and  by  similar 
secondary  disease  of  the  inguinal  glands.  I 
found  scarcely  any  cells  but  such  as  are 
drawn.  Some  were  narrow,  tongue-shaped, 
^"'g-  109,  broad  and  rounded  or  truncated  at  one  end, 

and  at  the  other  elongated  and  tapering.  Some  were  elongated  at 
both  ends ;  some  oat-shaped  ;  some  very  slender,  with  long  awn-shaped 
or  cloven  processes.  All  these  had  large,  oval,  well-defined,  clear  nuclei, 
like  those  of  ordinary  cancer-cells,  and  with  distinct  nucleoli.  Their 
texture,  also,  appeared  to  resemble  that  of  common  cancer-cells  -,  they 
differed  only  in  shape,  being,  in  this,  most  like  the  cells  of  recurring 
fibroid  tumours  (pp.  595,  601). 

(/.)  In  two  instances  I  have  found  cancers  which,  by  their  general 
characters  and  history,  should  be  called  firm  medullary  cancer,  and 
which  were,  in  great  part,  composed  of  much  smaller,  narrower,  and 
proportionally  more  elongated  cells  than  those  last  described.  One  of 
these  was  a  large  deep-seated  tumour  behind  the  inner  ankle  and  in  the 
sole  of  the  foot,  enclosing  the  posterior  tibial  and  plantar  vessels  and 
nerve,  and  the  flexor  tendons.  In  the  other  case,  the  primary  tumour 
involved  the  gum  and  larger  part  of  the  front  of  the  lower  jaw  ;  and 
similar  secondary  disease  was  diffused  through  part  of  the  right  lobe 
of  the  thyroid  gland,  and,  in  small  masses,  in  both  lungs.  All  the 
tumours  were  very  firm  and  elastic  ;  the  fluid  that  they  yielded  was 
not  creamy,  but  viscid  and  yellowish.  The  tumour  on  the  foot  was 
grey,  shining,  minutely  lobed,  intersected  with  opaque-white  fibrous 
band's,  and  in  its  own  tissue  appeared  fibrous.  That  on  the  jaw  was 
greyis'h.white,  suffused  with  pink,  glistening,  but  with  no  appearance 

Fig.  109.  Caudate  and  variously  elongated  cells  of  a  firm  medullary  cancer,  des- 
cribed in  the  text.    Magnified  450  times. 


'  M"s.  Coll.  Surg.  252  ;  and  of  St.  Bartholomew's,  Series  xxxr.  No  54. 
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of  fibrous  or  other  texture.  In  all  much  molecular  matter  and  granular 
debris,  cancer  nuclei,  and  a  few  cells  of  ordinary  form  were  found ;  but 
their  essential  structures  were  (as  in  Fig.  110)  very  small,  narrow, 

and  elongated  cells  and  nuclei.  The  cells  were 
of  various  shapes  ;  some  sharply  caudate,  some 
swollen  in  the  middle,  some  abruptly  truncated. 
They  looked  wrinkled  and  very  pellucid.  They 
measured,  generally,  about  ^  J0  0  of  an  inch  in 
length.  Some  had  elongated  clear  nuclei ;  in 
others  no  nuclei  appeared.  Many  free  nuclei 
had  the  same  shapes  as  these  cells,  and  of  many 
Fig.  110.  corpuscles  it  was  hard  to  say  whether  they 

should  be  called  cells  or  nuclei. 
,  (g.)  Sometimes  one  meets  with  cells,  in  medullary  cancers,  in 
which  nuclei  are  not  at  first  discernible.  They  are  round,  large,  nebu- 
lous ;  they  contain  many  minute  granules ;  and  when  water  is  added,  it 
diffuses  their  contents,  and  may  display  a  round  nucleus,  smaller,  and 
more  nebulous  or  granular  than  those  of  the  typical  cancer-cells. 

(h.)  Cells  containing  more  than  one  nucleus  not  unfrequently  occur 
in  medullary  cancers.  They  may  be  seen  in  various  stages  of  endoge- 
nous production,  with  two,  or  four,  or  many  nuclei,  and  in  this  last 
case,  as  in  the  large  cells  in  Fig.  Ill,  broods 
of  young  cells  may  be  seen  contained  within 
a  parent  cell.  I  have  not  found,  in  medul- 
lary cancers,  any  structures  similar  to  those 
of  the  laminated  cysts  or  capsules  which 
occur  in  epithelial  cancers. 

Such  are  the  chief  varieties  of  the  cor- 
puscles of  medullary  cancer  :  these,  at  least, 
are  what  I  have  found  them  presenting  in 
their  natural  state.  Much  might  be  said 
respecting  the  changes  effected  in  them  by 
the  fatty  and  other  degenerations  and  diseases,  and  about  the  confusion 
brought  into  the  microscopic  diagnosis  by  the  granular  masses,  free 
granular  matter,  and  various  debris  hence  derived.  But  for  these  I 
must  refer  to  the  last  lecture,  and  to  the  general  account  of  degene- 

Fig.  110.  Small  elongated  cells  and  nuclei,  with  nuclei  of  ordinary  shape,  from 
a  firm  medullary  tumour,  as  described  above.    Magnified  500  times. 

Fig.  111.  Endogenous  production  of  nuclei  and  young  colls  in  tho  cells  of  a 
medullary  cancer. 
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rations  already  given.1  It  remains  that  I  should  speak  of  the  sub- 
stance with  which  the  cells  are  associated— the  basis,  intercellular 
substance,  or  stroma. 

I  need  not  repeat  what  has  been  said  (p.  617)  respecting  the  £  stroma, 
so-called,  of  a  cancerous  infiltration,— that  it  is  only  the  tissue  of  the 
organ  in  which  the  cancer  is  seated.  What  I  have  now  to  describe  is 
the  substance  which  is  proper  to  the  cancer,  and  in  which  the  cancer- 
corpuscles  are  suspended  or  imbedded. 

(a.)  The  cells  and  nuclei  of  medullary  cancers  may  be  suspended  in 
liquid  alone  :  and  the  two,  like  a  collection  of  fluid  rather  than  like  a 
tumour,  may  be  infiltrated  in  tissues,  or,  more  rarely,  may  be  contained 
in  small  cavities.  This  is  not  unfrequently  the  case  in  very  rapid  pro- 
ductions of  cancerous  matter,  especially  in  secondary  deposits.  The 
liquid  (cancer-serum,  as  it  had  been  named)  is  turbid ;  it  dims  trans- 
mitted light,  and  has  a  finely  molecular  appearance.  With  the  cancer- 
corpuscles,  and  usually  with  granular  matter,  it  makes  the  '  cancer- 
juice  ;  '  the  peculiar  thick,  creamy  liquid,  tinted  with  yellow,  grey,  pink, 
or  purple,  and  easily  diffusible  in  water.  The  quantity  of  corpuscles  in 
proportion  to  the  liquid  is  various ;  it  may  be  so  small,  and  the  corpus- 
cles themselves  may  be  so  lowly  developed,  that  the  liquid  may  appear 
the  chief  constituent  of  the  cancer. 

(b.)  The  same  kind  of  liquid  which,  in  the  cases  just  referred  to, 
forms  the  only  material  suspending  the  corpuscles,  exists,  also,  in  the 
solid  medullary  cancers  :  it  is  the  liquid  of  the  '  cancer-juice.'  But  in 
the  more  solid  growths  it  appears  to  be  diffused  through  some  solid 
tissue,  or  in  the  interspaces  of  a  kind  of  spongy  texture.  This,  which 
may  be  more  properly  called  a  stroma  of  medullary  cancer,  is  in  its 
simplest  form  a  nearly  pellucid  substance,  having  either  no  trace  of 
structure,  or  only  imbedded  roundish  or  elongated  nuclei ;  but  some- 
times it  appears  fibrillated. 

(c.)  When  medullary  cancer  is  formed  in  bone  or  periosteum,  these 
tissues  may,  as  I  have  said,  grow  excessively,  and  make  for  it  a  fibrous 
or  osseous  skeleton  (p.  661).  Or,  in  other  cases,  new  fibrous  or  osseous 
tissue  may  be  formed  in  the  cancer,  and  may  be  as  a  stroma  for  the  can- 
cer-cells. Medullary  cancers  thus  composed  are  the  chief  examples  of 
transition-forms  to  the  scirrhous  cancers,  on  the  one  hand ;  and,  on  the 
other,  to  the  osteoid  cancers,  in  which  the  cancer-cells  are  wholly  or 
nearly  superseded  by  an  imperfect  ossific  production. 

1  Or,  with  more  advantage,  to  Lobert's  admirable  account  of  the  changes  of  the 
cancer-cells,  in  his  Traitt  Pratique,  p.  23. 


MICROSCOPIC  ANATOMY  OF  MEDULLARY  CANCER.  669 


(d.)  Sometimes  a  framework,  enclosing  and  supporting  cancer- 
cells,  appears  to  be  formed  by  elongated  fibro-cells  arranged  in  series  of 
communicating  lines.  But,  more  commonly,  a  framework  is  con- 
structed of  delicate  pellucid  or  nucleated  membrane,  witb  filamentous 
tissue.  In  tbe  last  case  one  obtains  from  a  medullary  cancer,  after  ex- 
pressing as  much  as  possible  of  its  '  juice,'  a  kind  of  sponge,  flocculent 
and  shreddy,  constructed  of  membrane  and  filamentous  tissue,  witb 
bloodvessels,  and  still- adhering  cancer-particles.  One  thus  sees  that, 
even  in  the  minuter  parts,  the  substance  of  the  growth  is  intersected 
with  such  partitions  as  are  visible  with  the  naked  eye,  separating  its 
larger  lobes. 

Rokitansky  has  given  1  the  following  description  of  the  structure 
and  development  of  the  framework  or  stroma  of  medullary  cancer. 

In  certain  examples  of  such  a  stroma  or  skeleton,  two  interlacing 
networks,  or  meshed  structures,  maybe  seen  (Figs.  112,  113).  One  of 
these  (1)  consists  of  slender  bands,  beams,  or  tubes  (Fig.  112,  c)  of  a 
hyaline  substance,  which  contains  oblong  nuclei,  and  may  be  in  part 
fibrillated  or  transformed  into  filamentous  connective  tissue.  The  other 
and  younger  structure  (a)  is  composed  of  larger  opaque  bands  or 
beams,  which  are  made  up  of  nucleated  cells,  with  elementary  granules, 
and  variously  perforated.  These  form  a  network  interlacing  with  that 
formed  by  the  hyaline  structures.  Moreover,  with  these  opaque  beams, 
formed  of  the  same  structures,  and  projecting  from  them,  or  from  the 
hyaline  structures,  there  are  hollow  flask-shaped  or  villous  processes  or 
out-growths  (Fig.  113).  Many  of  these  pass  through  the  apertures  or 
meshes  in  the  networks,  projecting  through  them  with  free  ends ;  and 
the  apertures  with  which  many  of  them  are  perforated,  enlarging  by 
absoi-ption,  give  them  the  appearance  of  netted  hollow  bands  or  cords. 
Some  of  these  same  processes,  also,  appear  pellucid,  hyaline,  and  nu- 
cleated at  their  bases  or  pedicles  of  attachment,  or  through  more  or  less 
of  their  length. 

These  several  conditions  of  the  stroma  indicate,  Rokitansky  says, 
that  it  is  constructed  on  that  plan  of  <  dendritic  vegetation,'  of  which 
the  type  and  best  example  is  in  the  villous  cancers.  The  growth  of 
the  stroma  takes  place  at  first  in  the  form  of  hollow,  flask-shaped,  bud- 
ding, and  branching  processes  or  excrescences,  which  are  composed  of 
hyaline  membrane,  and  filled  with  nucleated  cells  and  granules.  These 
processes  constantly  increase,  throwing  out  fresh  offshoots  of  the  same 

1  Uebor  die  Entwkolung  dor  Krebsgeriiste,  1852,  from  the  Sitzunqsbcrichtc  der 
Kais,  Akarlcmie. 
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shape  as  themselves  first  had.  At  the  same  time  the  cells,  or  part  of 
the  cells,  -within  the  processes  txnite  or  fuse  their  cell- walls,  while  their 


Fig.  112. 


nuclei  remain  and  are  elongated.  Thus  the  texture  of  the  growing 
stroma  becomes  hyaline,  nucleated,  and  filamentous  ;  and,  as  apertures 


Fig.  113. 

Ftes  112  and  113.    Development  of  canccr-stroma,  described  in  the  text.  Mag- 
F,gB  lid  ana         Rokita„sky.    The  formation  of  these  branehmg  hyaline  pro- 
nifiecl  00  times,    l'rom  itoKuu.nt.is._y.    ±w  j„„f;„„  nf  Hip  ^ruptures 

cesses  seems  to  be  not  unlike  that  which  takes  place  ifl  the  products  of  the  structures 

met  with  in  Cylindroma,  p.  469. 
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are  formed  in  it  by  partial  absorption  of  its  textures,  it  becomes  also 
meshed  and  reticulate  or  sponge-like.  Fresh  dendritic  vegetations 
arising  on  the  same  plan,  from  the  network  thus  formed,  pass  with  in- 
terlacements through  its  meshes;  and,  by  repetition  of  the  changes  just 
described,  increase  the  stroma  and  the  complexity  of  its  construction. 

The  production  of  cancerous  elements  is  commensurate  with  the 
growth  of  the  stroma,  and  they  fill  all  the  interstices,  as  well  as,  in 
some  cases,  the  tubules  of  the  networks. 

The  foregoing  descriptions,  though  illustrated  by  only  a  few  exam- 
ples, might  suffice,  I  believe,  for  the  medullary  cancers  of  nearly  all 
parts.  Yet  it  maybe  useful,  if,  after  the  example  of  the  other  lectures, 
I  describe  some  of  the  peculiarities  which  this  form  of  cancer  presents 
in  certain  organs — making  a  selection  on  the  same  grounds  as  in  the 
last  lecture  (p.  620). 

In  the  Testicle  the  medullary  cancer  is  usually  of  the  softer  kind  : 
the  firmer  kind  is  not  uncommon,  but  examples  of  the  scirrhous,  or 
any  other  form  of  cancer,  except  the  medullary,  are  of  exceeding 
rarity. 

The  medullary  cancer  commonly  appears  as  a  regular  oval  or  pyri- 
form  mass,  which  the  toughness  of  the  enclosing  fibrous  coat  of  the 
testicle  permits  to  grow  to  a  great  size  without  protrusion.  As  the 
fibrous  texture  is  distended  by  the  growth,  so  it  commonly  also  in- 
creases in  thickness.  The  surfaces  of  the  tunica  vaginalis  are  generally 
partially  adherent;  and  what  remains  of  the  cavity,  usually  at  its 
upper  part,  is  filled  with  serous  or  blood-tinged  fluid.  Part,  or  the 
whole,  of  the  glandular  tissue  of  the  testicle  may,  I  think,  be  always 
found  outspread  on  the  surface  of  the  tumour :  the  epididymis,  often 
the  seat  of  similar  disease,  is  generally  flattened  and  expanded. 
Separate  medullary  cancers  may  lie  near,  especially  in  the  loose  areolar 
tissue  of  the  spermatic  cord  :  or  the  growth  may  perforate  the  tunica 
albuginea,  and  extend  exuberantly  about  the  testicle  in  the  sac  of  the 
tunica  vaginalis,  or  in  the  loose  tissue  of  the  scrotum :  or,  without 
communication,  part  of  the  cancer  may  be  within,  and  part  around, 
the  tunica  albuginea.1 

The  general  characters  of  the  cancer-structure  in  the  testicle  are 

1  Mr.  Prescott  Hewett  showed  me  a  specimen  in  which  a  healthy  testicle  was  sur 
rounded  by  medullary  cancer.    Examples  of  similar  cancers  in  the  spermatic  cord  the 
testicles  being  healthy,  are  in  the  College  Museum,  No.  2462-3  :  some  affecting  the 
undescended  testicles  are  related  by  Mr.  Arnot  (Med.-Ohir.  Trans  xxx  t>  0\  and  1 
Dr.  Fayrer  in  Edin.  Month.  Med.  Jour.  March  1863.  '  7 
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usually  conformed  to  the  type  already  described,  yet  these  points  may 
be  considered  worthy  of  note  : — (1.)  Sometimes  the  lobes  of  the  can- 
cerous mass  are  severally  so  invested  with  connective  tissue  that  they 
may  have  the  appearance  of  cysts  filled  with  endogenous  cancerous 
growths.1  (2.)  Portions,  or  whole  lobes,  of  the  tumour,  degenerate 
and  withered  into  a  yellow  substance,  like  tuberculous  or  '  scrofulous ' 
matter  are  usually  seen,  especially  near  the  central  parts  of  the  cancer. 
(3.)  Large  cavities  full  of  blood  may  exist,  and  add  to  the  difficulty  of 
the  diagnosis  from  haematocele.  (4.)  The  conjunction  of  medullary 
cancer  with  cartilage  is  more  frequent  in  the  testicle  than  in  any  other 
part  (sec  p.  523).  (5.)  The  disease  very  rarely  affects  both  testicles, 
either  at  once  or  in  succession. 


The  medullary  cancer  of  the  Eye  so  rarely  deviates  from  the  general 
characters  of  the  disease,  and,  since  Mr.  Wardrop's  first  account  of  it, 
has  been  described,  in  all  works  on  Ophthalmic  Surgery,  so  much  more 
fully  than  would  here  be  reasonable,  that  I  shall  advert  to  only  two 
points  which  it  illustrates  : — (1.)  It  is  especially  apt  to  present,  either 
in  parts  or  throughout,  the  melanotic  form ;  a  fact  which  we  can  hardly 
dissociate  from  that  of  its  growth  near  a  seat  of  natural  black  pigment, 
and  which  illustrates  the  tendency,  even  of  cancers,  to  conform  them- 
selves, in  some  degree,  to  the  structures  of  adjacent  healthy  parts.  (2.) 
It  shows  a  remarkable  disregard  of  tissue  in  its  election  (if  it  may  be 
so  called)  of  a  seat  of  growth.  I  fully  agree  with  M.  Lebert  in  his 
denial  of  the  opinion  that  either  the  retina,  or  any  other  tissue  of  the 
eyeball,  is  in  all  or  even  in  a  large  majority  of  cases  the  place  of  origin 
of  the  cancer.  Rather,  we  have  here,  a  striking  instance  of  what  may 
be  called  the  allocation  of  cancers ;  of  their  growth  being  determined 
to  certain  places  rather  than  to  certain  tissues.  Any  of  the  tissues 
within  or  about  the  globe  of  the  eye,  or  any  two  or  more  of  them  at  a 
time,  may  be  the  primary  seat  o*f  the  cancer  ;  and,  probably,  each  of 
them  is  more  liable  to  be  so  than  any  similar  tissue  elsewhere  is  :  the 
locality,  therefore,  which  they  all  occupy,  may  be  assumed  as  that  to 
which  the  cancerous  growth  is  directed,  rather  than  any  of  the  tissues 
themselves.  And  so  it  appears  to  be,  when,  after  extirpation,  the  can- 
cer returns,  as  if  with  preference,  in  the  same  locality,  although  the 
whole  of  the  first  growth,  and  of  the  tissues  which  it  occupied,  is  re- 
moved . 


1  Mus.  Coll.  Surg.  No.  239G. 
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The  Breast  is  among  the  parts  which  are  most  rarely  the  seats  of 
medullary  cancer.  I  cannot  tell  exactly  the  proportion  which  the  cases 
of  medullary  bear  to  those  of  scirrhous  cancer  ;  but  I  think  it  is  not 
greater  than  five  to  ninety. five  in  this  country  ;  an  infrequency  which 
seems  the  more  remarkable  by  its  contrast  with  the  occurrence  of  the 
disease  abroad.  .  In  France,  according  to  M.  Lebert,1  about  one-fifth  of 
the  cancers  of  the  breast  are  '  soft  and  encephaloid.'  In  America,  Dr. 
J.  B.  S.  Jackson  has  assured  me  that  the  proportion  is  not  less  than 
one-fiffch ;  and  I  gather,  from  the  records  of  German  writers,  that  it  is 
with  them  about  the  same, 

I  have  never  seen,  in  the  recent  state,  a  medullary  cancer  of  the 
breast  which  had  a  brain-like  or  any  other  usual  appearance :  2  but  I 
have  observed  four  cases  of  what  must  be  regarded  as  medullary  cancer, 
though  widely  deviating  from  the  usual  characters,  and  not  resembled 
by  any  of  the  same  kind  except  some  of  those  occurring  in  the  brain. 
They  may  be  worth  description,  because  they  are  with  difficulty  dis- 
tinguished from  scirrhous  cancers,  on  the  one  hand,  and  from  mammary 
glandular  or  cystic  tumours,  on  the  other.  If  a  general  description 
may  be  drawn  from  these  few  cases,  it  may  be  to  the  following  effect. 

The  tumours  are  separable  masses,  closely  connected  with  the  sur- 
rounding mammary  gland  or  fat,  but  not  incorporated  with  them,  and 
having,  in  some  instances,  distinct  thin  capsules,— a  character  at  once 
distinguishing  them  from  all  the  scirrhous  cancers  of  the  breast  that  I 
have  yet  seen.  They  are,  generally,  seated  on  or  near  the  surface  of 
the  gland,  'floating '  as  mammary  glandular  tumours  often  do.  The 
skin  over  them  is  upraised,  thin,  and  tense;  not  depressed,  or  morbidly 
adherent,  or  itself  cancerous ;  but  when  ulceration  is  at  hand,  becom- 
ing livid,  then  ulcerating  sparingly,  and  then  everted  with  the  protrud- 
ing and  outgrowing  tumour.  The  tumours  are  oval,  flattened,  rounded, 
or  nodular ;  firm,  sometimes  very  firm,  but  not  hard  or  very  heavy  like 
scirrhous  cancers,  and  at  or  about  their  centres  they  feel  like  cysts 
tensely  filled  with  fluid.  They  may  grow  quickly,  and  to  much  larger 
size  than  scirrhous  cancers  ;  are  not  remarkably  painful ;  and  are  often 
associated  with  the  formation  of  large  serous  cysts.  Their  general 
history  is  that  of  ordinary  medullary  cancers. 

With  these  characters  alone,  the  diagnosis  of  such  medullary 

'  Des  Malarlies  Canccrcuses,  p.  326. 

»v  "  \^TH°  C0T hv  tW°  sl3ecimens  in  the  Museum  of  St.  Bartholomew's  Sei.iflS 
xxv.  28,  29,  removed  from  the  front  of  the  chest  after  amputate  of  the  Treast  on 
account  of  extreme  hypertrophy.  "leasts  on 

X  X 
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cancers  of  the  breast  is  very  difficult;  all  these  equally  belong  to 
mammary  glandular  tumours  or  proliferous  mammary  cysts.  But  the 
same  disease  may  exist  in  the  axillary  lymphatic  glands,  forming 
quickly-growing  masses,  apt  to  be  much  larger  than  those  in  scirrhous 
cancer.  And,  if  ulceration  ensue  in  the  tumour,  it  becomes  exuberant, 
with  lobed  and  coarsely-granulated  firm  growths,  discharging  offensive 
ichor,  and  sometimes  profusely  bleeding. 

When  such  tumours  are  removed,  they  are  found,  as  already  stated, 
separable  from  the  mammary  gland  ;  it  is  pressed  away  by  them,  but 
is  itself  healthy.  The  section  of  the  tumour  is  minutely  lobed,  with 
lobes  or  '  granulations '  closely  grouped,  like  those  of  a  mammary 
glandular  tumour.  Their  texture  is  close,  more  or  less  firm,  easily 
crushed,  shining  on  the  cut  surface.  In  colour,  they  are  greyish,  varied 
with  dots  and  irregular  lines  of  yellow  (which  do  not  follow  the  course 
of  the  gland-ducts),  or,  in  parts,  suffused  with  livid  or  deeper  purple 
tints.  Parts  of  them,  or  even  whole  lobes,  may  be  soft,  shreddy,  pale- 
yellow,  like  tuberculous  infiltration ;  and  these  seem  to  be  portions  that 
are  degenerate  and  withered,  like  the  tuberculoid  materials  in  other 
medullary  cancers.  They  yield,  not  a  creamy  fluid,  but  a  turbid  grey- 
ish, or  viscid  yellowish  one. 

In  microscopic  examination  traces  of  a  glandular  acinous  plan  may 
be  again  observed  :  the  corpuscles  of  the  tumour  being  arranged  in 
round  or  oval  groups,  which  lie  in  the  meshes  or  alveoli  of  a  stroma, 
formed  of  delicate  connective  tissue  in  which  numerous  young  cells  are 
infiltrated.  These  corpuscles  present  such  forms  as  have  already  been 
described  on  pp.  665,  666,  and  in  them  endogenous  cell-multiplication 
in  various  stages  of  development  may  be  observed. 

In  the  Subcutaneous  Tissue,  or  deeper  areolar  layer  of  the  skin,  the 
medullary  cancers,  while  generally  conformed  to  the  type,  exhibit  these 
peculiarities: — 

(1.)  They  are  apt  to  assume  the  melanotic  state ;  a  fact  allied  to 
that  already  mentioned  of  the  cancers  of  the  eyeball. 

(2  )  While,  in  nearly  all  other  external  parts,  the  medullary  cancers 
appear  as  single  growths,  they  are  here  very  often  multiple.  Such  nu- 
merous cancers  may  grow  after  one  affecting  some  distant  organ;  or 
may  be  first  formed  below  the  cutis.  In  the  latter  case  many  may 
appear  coincident^;  or,  when  in  succession,  none  seem  to  be  conse- 
quences of  the  growth  of  their  predecessors  ;  they  all  have  the  charac- 
ters of  primary  cancers,  of  <  cancers  d'emblde.'    &  some  cases  all  the 


MEDULLARY  CANCER  OF  LYMPHATIC  GLANDS.  675 


tumours  appear  in  a  single  region  of  the  body.  In  an  old  man,  lately 
under  Sir.  W.  Lawrence's  care,  two  medullary  cancers  were  removed 
from  the  scalp,  and  four  remaiaed  in  it.  In  a  case,  which  I  shall 
presently  detail,  a  large  number  were  seated  on  one  arm  and  shoulder, 
but  scarcely  any  appeared  elsewhere.  In  some  cases,  on  the  other 
hand,  they  appear  at  about  the  same  time  in  many  and  distant  parts; 
and  in  some,  though  limited  at  first  to  a  single  region,  they  grow  suc- 
cessively in  other  parts  more  and  more  widely  distant.  Such  was  the 
event  in  a  remarkable  case  by  Dr.  Walshe,1 

In  this  aptness  to  be  the  seat  of  many  medullary  tumours,  the  sub- 
cutaneous tissue  agrees  most  nearly  with  the  serous  membranes  and  the 
liver  and  other  glands.  The  separable  tumours  are  generally  isolable, 
oval,  discoid,  or  lens-shaped:  very  rarely,  I  believe,  they  are  pedun- 
culated :  they  do  not  commonly  grow  to  a  great  size,  or  tend  to  ulcer- 
ation or  protrusion,  unless  after  injury.  But  there  seems  no  limit  to 
their  number ;  it  is  as  if  the  force  of  the  disease,  which,  in  other 
instances,  is  spent  in  a  single  enormous  growth,  were  here  distributed 
among  many. 

(3.)  It  is  chiefly  among  these  examples  ef  multiple  medullary  can- 
cers that  the  occasional  disappearance  of  a  cancer,  as  if  by  absorption, 
may  be  observed.  The  old  man  referred  to,  as  under  the  care  of  Sir 
W.  Lawrence,  was  admitted  because  one  of  the  tumours  in  his  scalp 
was  largely  and  foully  ulcerated.  The  removal  of  it  was  deferred  on 
account  of  the  other  tumours,  and  especially  on  account  of  one  behind 
the  ear ;  but  in  the  course  of  about  a  month  this  almost  wholly  disap- 
peared ;  the  largest  of  those  remaining  was  now  removed ;  and  during 
the  healing  of  the  wound  the  rest  nearly  disappeared,  becoming  grad- 
ually smaller  and  firmer.  So,  in  the  case  of  multiple  tumours  of  the 
arm,  before  the  patient  died,  the  whole  of  the  smaller  tumours  were 
completely  removed  during  the  sloughing  and  suppuration  of  the 
larger. 

The  Lymphatic  Glands,  so  rarely  the  seat  of  primary  scirrhous  can- 
cer, are  often  primarily  affected  with  medullary  cancer.  They  are,  in- 
deed, less  frequently  so  affected  than  they  seem  to  be  ;  for,  in  some'  in- 
stances, when  the  disease  seems  primary  in  them,  it  is  only  because  of 
its  predominance  over  that  in  the  organ  with  which  the  glands  are  con- 

«  Medical  Times  and  Gazette,  Aug.  21  and  28,  1852.  In  his  treatise  on  Cancer 
Dr.  Walshe  gives  a  full  analysis  of  all  the  cases  previously  published.  See  also  the 
singular  case  recorded  by  Mr.  Ancell  (Med.-Ckir.  Trans,  xxv.  p.  227). 

x  x  2 


676  MEDULLARY  CANCER  OE  LYMPHATIC  GLANDS. 


nected.  But,  in  more  instances  than  these,  the  glands  are  first,  and  for 
a  time  exclusively,  affected.  The  most  frequent  seats  of  such  primary 
disease  are  the  cervical,  inguinal,  lumbar,  axillary,  and  mediastinal 
glands  :  in  a  few  very  rare  instances  nearly  the  whole  lymphatic  system 
has  quickly  become  cancerous. 

The  primary  cancer  of  the  lymphatic  glands  usually  affects,  from 
the  first,  more  than  one  gland ;  often,  it  extends  through  a  whole  group, 
and  so  many  tumours  form  in  a  cluster,  that  one  may  doubt  whether  all 
of  them  are  in  glands.    They  may  present  any  of  the  various  forms  of 
medullary  cancer ;  and  these  peculiarities  may  be  noticed  in  their 
course  : — (1.)  They  are  rarely  well  marked  in  the  first  instance  ;  they 
appear  like  merely  enlarged  glands  ;   their  constant  and  accelerating 
increase  may  alone  suggest  the  suspicion  of  the  nature  of  the  disease. 
(2.)  Cyst-formation  is  frequent  in  connection  with  them.  Especially, 
I  think,  in  the  neck,  one  may  find  serous  cysts,  in  elderly  persons, 
resting  on  clusters  of  cancerous  glands,  and  the  cysts  may  be  often  evac- 
uated, and  will  fill  again,  while  the  main  disease  makes  insidious  pro- 
gress deep  in  the  neck.     (3.)  Partial  suppurations  may  occur  in  the 
cancerous  glands,  rendering  the  diagnosis  for  a  time  still  more  difficult. 
(4.)  It  is  especially  among  the  cases  of  cancerous  lymphatics  that  we 
may  find  those  occurrences  of  deep  connection,  and  of  enclosing  of  large 
nerves  and  bloodvessels,  to  which  I  have  referred  (p.  656).    (5.)  Can- 
cerous lymphatic  glands  often  give  a  fallacious  support  to  the  belief 
that  innocent  tumours  are  apt  to  become  cancerous;  for  the  glands 
sometimes  enlarge  before  the  cancerous  disease  is  established  in  them  ; 
and  since,  in  their  simple  enlargement,  they  are  like  simple  tumours, 
there  is  an  appearance  of  transmutation,  when  in  such  a  state  they  be- 
come the  seats  of  cancer. 

In  the  Rectum,  and  in  other  parts  of  the  digestive  canal,  I  have 
already  said  that  growths  of  medullary  cancer  may  coexist  with  scir- 
rhous cancer.  Whether  in  this  combination  or  alone,  or  with  epithe- 
lial forms,  the  medullary  disease  may  appear  in  at  least  three  dis- 
tinguishable aspects  :-(L)  It  consists  sometimes  in  diffuse  infiltration 
of  creamy,  white,  or  greyish  cancerous  substance  in  the  submucous 
tissue  the  mucous  membrane  being,  for  a  time,  healthy,  but  raised  into 
the  canal  with  low  unequal  elevations.  (2.)  Much  more  commonly, 
larger  and  more  tuberous  circumscribed  masses  grow  m  the  submucous 
tissue,  projecting  and  soon  involving  the  mucous  membrane  then  exu- 
berant through  ulcerated  apertures  in  it,  and  often  bleeding.  (3.) 


MEDULLARY  CANCER  OE  RECTUM. 


677 


With  nearly  equal  frequency  the  disease  has  its  primary  seat  in  the 
mucous  membrane.  Here  it  forms  broad,  circular,  or  annular  growths, 
of  a  soft,  spongy,  and  shreddy  substance.  They  are  but  little  raised 
above  the  level  of  the  mucous  membrane,  unless  it  be  at  their  margins, 
which  are  usually  elevated  and  overhanging,  and  when  ulcerated, 
sinuous  and  everted.  They  are  very  vascular,  justifying  Rokitansky's 
expression,  that  the  bloodvessels  of  the  affected  part  of  the  membrane 
have  assumed  the  characters  of  those  of  an  erectile  tissue.  They 
might  produce  little  stricture  of  the  canal,  if  it  were  not  that  they  are, 
I  think,  frequently  associated  with  thickening  and  contraction  of  the 
tissue  external  to  them. 

It  hardly  needs  to  be  added  that  in  whichever  part  of  the  intestine 
the  disease  commences  it  extends  to  the  rest,  and  from  them  to  the  sur- 
rounding tissues  :  exemplifying  here  as  everywhere  the  coincident  pro- 
cesses of  destruction  and  of  more  abundant  formation.1 

1  When  I  have  omitted  all  description  of  the  medullary  cancers  of  the  uterus,  lungs, 
brain,  and  many  other  organs  in  which  they  frequently  occur,  it  will  not,  I  hope,  be 
forgotten  that  my  purpose  is  only  to  illustrate  the  general  pathology  of  the  disease  by 
the  best  examples  which  I  have  been  able  to  study.  To  have  entered  further  on  the 
special  pathology  of  cancer  in  each  organ  would  hare  been  beyond  my  purpose,  and 
quite  superfluous  while  the  great  works  of  Walshe  and  Lebert  can  be  consulted. 
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The  general  history  of  medullary  cancers  presents  the  heat  marked 
type  of  malignant  growths.  Among  all  tumours,  they  appear,  in  a 
general  view,  the  most  independent  of  seat  and  of  locality  -T  the  most 
rapid  in  growth  ;  the  most  reckless  in  the  invasion  of  diverse  tissues  j 
the  most  abundant  in  multiplication  :  they  have  the  most  evident  con- 
stitutional diathesis  ;  they  are  the  most  speedily  fatal.  All  these  facts 
will  be  illustrated  by  comparison  of  the  following  sketch  with  the  cor- 
responding histories  of  the  other  forms  of  cancer. 

(a.)  Among  the  conditions  favouring  the  production  of  medullary 
cancer,  the  peculiarities  of  the  female  sex,  though  not  without  influence, 
appear  far  less  powerful  than  they  appear  in  the  history  of  scirrhous 
cancers.  The  peculiar  liability  of  the  uterus  so  much  surpasses  that 
of  any  of  the  male  organs  of  generation,  that  women  are  certainly,  on 
the  whole,  more  liable  than  men  are  to  this  form  of  cancer.  But  when 
the  medullary  cancers  of  the  generative  organs  of  both  sexes  are  left 
out,  the  majority  of  the  remaining  cases  are  found  among  males. 

(&.)  The  medullary  cancer  is  prone  to  occur  at  an  earlier  age  than 
any  other  form ;  it  is,  indeed,  almost  the  only  cancerous  disease  that 
we  meet  with  before  puberty.  The  three  localities  in  which,  according 
to  M.  Lebert,1  cancer  occurs  at  the  lowest  mean  age  are  (in  the  order 
of  their  liability),  the  eye,  the  testicle,  and  the  osseous  system.  To 
these,  while  confirming  his  observation,  I  would  add  the  intermuscular 
spaces,  and  other  soft  paris  of  the  trunk  and  limbs.  The  mean  nge  of 
the  occurrence  of  cancer  in  these  parts  is  under  40  ;  in  all  other  parts  it  is 
above  40,  and  in  most  of  them  above  50.  Now  the  four  localities 
named  above  are  those  in  which  the  medullary  and  melanotic  cancers 
almost  alone  occur  as  primary  affections. 

«  Traitc  Pratique,  p.  140.    See  nlso  one  of  the  tables  in  Med.-Chir.  Trans.  d*  p. 
393. 
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From  a  table  1  of  154  primary  medullary  cancers  of  the  bones,  soft 
parts  of  the  trunk  and  limbs,  the  eye  and  orbit,  the  testicle,  breast,  and 
various  other  external  parts,  I  find  that  the  ages  at  which  they  oc- 
curred were  as  follows  :  — 


Before  10  years  of  age 
Between  10  and  20 


20 
30 
40 
50 


30 
40 
50 
60 


Above  60 


Breast 

Soft 
parts  of 
limbs 
and 
trunk 

Lymph- 
atic 
glands 
and 
other 
parts 

Bones 

Eye  and 
Orbit 

Testicle 

Total 

2 

4 

15 

4 

25 

6 

12 

1 

2 

21 

3 

3 

11 

4 

12 

33 

2 

3 

2 

6 

2 

17 

32 

2 

6 

2 

11 

1 

8 

30 

3 

2 

3 

4 

5 

3 

20 

1 

6 

3 

10 

7 

23 

10 

54 

31 

46 

171 

The  striking  contrast  between  this  table  and  that  of  the  158  cases 
of  scirrhous  cancer  (p.  632)  needs  little  comment.  Of  the  scirrhous 
cancers,  not  one  occurred  before  the  age  of  20  ;  of  the  medullary  can- 
cers, more  than  a  fourth  began  before  that  age  :  of  the  former,  nearly 
half  commenced  their  growth  between  40  and  50  years  of  age  ;  of  the 
latter,  little  more  than  a  sixth  :  of  the  former,  nearly  three-fourths  com- 
menced after  40  ;  of  the  latter,  little  more  than  one-third  did  so. 

The  following  table,  also,  may  be  compared  with  that  at  p.  632.  It 
shows,  by  similar  calculations,  the  relative  frequencies  of  medullary 
cancers  in  external  parts,  in  proportion  to  the  number  of  persons  living 
at  each  of  the  successive  decennial  periods  of  life.  The  greatest  fre- 
quency is  between  40  and  50,  and  reckoning  this  as  100,  the  following 
numbers  may  represent  the  frequencies  of  the  beginning  of  medullary 
cancers  at  other  decennial  periods :  — 

0  to  10  years  .  .  31 

10  „  20  „  .  38 

20  „  30  „  .  59 

30  „  40  „  .  .  79 

40  „  50  „  .  100 

50  „  60  „  .  99 

Above  60  ,,  .  .  44 

1  The  table  is  constructed  from  nearly  equal  numbers  of  M.  Lebert's  cases  and  my 
own ;  and  it  may  be  worthy  of  remark,  that  in  the  case  of  every  part  the  average  ace 
is  higher  in  his  cases  than  in  mine. 
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The  chief  points  which  this  table  may  illustrate  are— (1),  that  the 
maximum  of  frequency,  in  proportion  to  the  number  of  persons  living 
at  the  several  ages,  occurs  between  40  and  50,  as  well  for  the  medullary 
as  for  the  scirrhous  cancers  of  external  parts ;  but  (2)  that  there  is  a 
gradual  ascent  to  this  maximum  from  the  earliest  period  of  life,  and 
then  a  more  gradual  descent  from  it. 

I  believe,  however,  that  if  we  could  reckon  the  frequencies  of 
medullary  cancers  of  internal  organs,  we  should  find  no  such  diminu- 
tion after  the  age  of  50.  Bather,  it  would  appear  that  (in  consequence 
chiefly  of  the  frequency  of  cancer  of  the  stomach,  rectum,  and  bladder 
in  advanced  life)  the  frequency  of  medullary  cancers,  in  proportion  to 
the  number  of  persons  living,  continues  to  increase  up  to  the  latest  age. 
There  are,  I  believe,  no  tables  in  which  the  medullary  are  separated 
from  other  cancers  of  internal  organs ;  but  from  those  of  the  cancers 
of  the  uterus  and  stomach  given  by  Lebert,  and  of  the  lungs  by  Walshe 
(of  which,  doubtless,  the  majority  were  medullary  cancers),  the  pro- 
portionate frequencies  at  successive  periods  appear  to  be  as  follow. 
(For  comparison's  sake,  the  proportion  between  40  and  50  years  is  still 
counted  as  100.) 


0-  to  10  years 


10 
20 


20 
30 


(cancers  of  the  lungs  alone) 


30  „  40 

40  „  50 

50  „  60 

60  „  70 

70  „  80 


» 


0 
3 
15-7 
51 
100 
204 
236 

(cancers  of  the  stomach  almost 

alone)       .       .  .250 


There  are  no  data  from  which  we  could  exactly  reckon  the  relative 
frequencies  of  medullary  cancer  in  each  part  of  the  body ;  but  there 
can,  I  think,  be  little  doubt  that  it  is  a  disease  which,  on  the  whole, 
becomes  constantly  more  frequent,  in  proportion  to  the  number  of 
persons  living  at  each  successive  period  of  life,  from  the  very  earliest 

to  the  latest  age. 

(c.)  The  influence  of  hereditary  tendency  is  probably  about  the 
same  in  medullary  as  in  scirrhous  cancer.  Among  thirty-two  patients, 
five  were  aware  of  cancer  having  occurred  in  other  members  of  their 
families,  and  of  these  five,  four  reported  that  two  members  of  their  res- 
pective families  had  died  cancerous. 
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(d.)  Among  fifty-seven  patients  with  medullary  cancer  of  external 
parts,  seventeen  gave  a  clear  history  of  previous  injury  or  disease  of 
the  part  affected  ;  in  seven  the  history  was  doubtful. 

Certainly  it  would  be  impossible  to  prove,  in  many  of  these  cases, 
that  the  cancer  was  in  any  sense  consequent  on  the  injury  after  which 
it  formed ;  and  yet,  while  we  find  that  a  third  of  the  patients  with 
medullary  cancers  ascribe  them  to  injury  or  previous  disease,  while 
less  than  a  fifth  of  those  with  simple  tumours,  or  with  hard  cancers, 
refer  them  to  such  cause  (p.  634),  we  cannot  fairly  doubt  that  these 
local  accidents  have  influence  in  determining  the  place  and  time  in 
which  the  medullary  cancerous  disease  shall  manifest  itself. 

The  influence  of  injury  is  very  clearly  shown  in  certain  cases,  in 
which  there  is  no  appreciable  interval  between  its  immediate  ordinary 
consequences  and  the  growth  of  a  medullary  cancer  in  the  injured 
part.  For  example,  a  healthy  boy  was  accidentally  wounded  in  the 
eye.  It  had  been  perfectly  sound  to  this  time ;  but,  within  a  few  days 
after  the  injury,  a  medullary  tumour  grew  from  the  eyeball.  It  was 
removed  three  weeks  later ;  but  it  quickly  recurred,  and  destroyed 
life. 

A  boy  fell  and  struck  his  knee.  It  had  been  perfectly  healthy  ;  but 
the  inflammatory  swelling  (as  it  was  supposed)  that  followed  the  fall 
did  not  subside :  rather,  it  constantly  increased ;  and  in  a  few  weeks 
it  became  probable  that  a  large  medullary  tumour  was  growing  round 
the  lower  end  of  the  femur.    Amputation  proved  this  to  be  the  case. 

Again,  a  sturdy  man  at  his  work,  slipped  and  strained,  or  perhaps 
broke,  his  fibula.  Three  days  afterwards  he  had  increased  pain  in  the 
injured  part,  and,  at  the  end  of  the  week,  swelling,  which,  though 
carefully  treated,  constantly  increased.  Eight  weeks  after  the  injury 
the  swelling  was  found  to  be  a  large  medullary  growth  around  and 
within  the  shaft  of  the  fibula ;  and  the  limb  was  amputated. 

We  must,  I  suppose,  assume  the  previous  existence  of  a  cancerous 
diathesis  in  the  persons  in  whom  these  rare  consequences  of  accidental 
violence  ensued  ;  nevertheless  their  cases  prove,  as  I  have  said,  the  in- 
fluence of.  local  injury  in  determining  the  time  and  place  in  which  the 
cancer  will  be  manifested ;  and  they  may  make  us  believe  that,  in 
many  cases,  in  which  a  clear  interval  elapses  between  the  injury  and 
the  appearance  of  the  cancer,  the  effect  of  the  violence,  though  less 
immediate,  is  certain. 

(e.)  Although  I  know  of  no  numerical  evidence  to  support  it,  yet  I 
think  the  general  impression  must  be  true  that  medullary  cancer  is 
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peculiarly  liable  to  occur  in  those  who  have  many  of  the  features  of 
the  fair  strumous  constitution  ;  in  persons  of  fine  complexion,  light  hair 
and  eyes,  pale  blood,  quick  pulse,  and  of  generally  delicate  or  feeble 
health.  Scirrhous  cancer  appears  most  frequent  in  those  who  have 
the  opposite  characters  of  temperament.  A  difference  also  exists  in  re- 
lation to  the  general  health  of  those  in  whom  the  two  forms  of  the  dis- 
ease are  severally  observed.  I  mentioned  (p.  635,  note)  that  95  per 
cent,  of  the  subjects  of  scirrhous  cancer  appear  to  have  good  general 
health  at  and  soon  after  its  first  appearance  :  the  proportion  of  those 
in  the  like  condition  with  medullary  cancer  is  about  89  per  cent ;  the 
remainder  have  presented  from  the  very  beginning  a  loss  of  weight  and 
of  muscular  power,  accelerated  action  of  the  heart,  quick  breathing, 
paleness,  and  general  defect  of  health. 

In  the  growth  of  medullary  cancer  we  may  chiefly  observe  these 
three  things — (1)  their  multiplicity  in  certain  cases ;  (2)  their  generally 
rapid  rate  of  increase ;  (3)  the  occasional  complete  suspension  of 
growth. 

I  have  referred  to  their  multiplicity  in  the  subcutaneous  tissue,  but 
again  notice  it,  to  mention  the  observation  of  Rokitansky,1  that 
medullary  cancers  are  sometimes  developed  in  great  number  in  the 
course  and  among  the  phenomena  of  a  very  acute  typhoid  fever. 

I  do  not  know  what  their  greatest  rate  of  increase  may  be  ;  but  it 
has  in  several  cases  exceeded  a  pound  per  month,  and,  except  in  the 
instances  of  some  of  the  cartilaginous  tumours  (p.  503),  it  is,  I  believe, 
unequalled  by  any  other  morbid  growth.  In  general,  the  more  rapid 
the  growth  the  less  is  the  firmness,  and  the  less  perfect  the  development 
of  nuclei  and  cells,  in  the  medullary  tumour.  Their  rapid  increase 
commonly  indicates,  not  a  special  capacity  of  growth  or  multiplication 
of  cells  in  the  tumour  already  formed,  but  an  intense  diathesis,  an 
ample  provision  of  appropriate  materials  in  the  blood.  The  growth  is 
by  simple  increase  :  the  materials  once  formed  do  not  normally  change 
their  characters  ;  there  are  no  stages  of  crudity  or  maturity ;  the  disease 
„  its  usual  and  normal  course,  from  first  to  last  the  same. 
But  while  these  things  justify  the  expression  that  the  medullary 
is  on  the  whole,  the  most  acute  form  of  cancer,  yet  there  is,  I  believe, 
which  arrest  or  complete  suspension  of  progress  is  so  apt  to 


is,  in 


none  m 
occur. 


These  cases  have  occurred  within  my  own  observation.-A  man 


1  Pathologische  Anatomic,  i.  373. 
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thirty-eight  years  old,  Lad  a  slight  enlargement  of  one  testicle  for 
fifteen  years,  and  its  rate  of  increase  was  often  inappreciable.  At  the 
end  of  this  time  rapid  growth  ensued.  On  removal,  well-marked 
medullary  and  melanotic  cancer  was  found,  and  was  the  only  apparent 
source  of  the  enlargement.  He  died  soon  after  the  operation  with 
recurrence  of  the  disease. 

A  man,  forty-two  years  old,  had  a  large  increasing  medullary  tu- 
mour of  the  ilium.  He  had  also  a  tumour  in  the  upper  arm,  which  had 
grown  slowly  for  seven  years,  and  had  been  stationary  for  three  years. 
When  he  died,  the  tumour  in  the  arm  had  as  well-marked  characters  of 
medullary  cancer  as  that  of  the  ilium,  or  of  any  other  of  the  several 
parts  in  which  similar  disease  was  found.1 

A  man,  thirty-five  years  old,  had  numerous  medullary  tumours  in 
his  right  upper  arm,  shoulder,  and  axilla,  all  of  which  had  commenced 
their  growth  within  three  months,  and  were  very  quickly  increasing.  One, 
which  appeared  to  be  in  every  other  respect  of  the  same  kind,  had  been 
stationary  for  twelve  years  in  the  groin,  and  another  nearly  as  long  in 
the  neck. 

Sir  Astley  Cooper  removed  a  gentleman's  testicle  for  what  was 
believed  to  be  medullary  cancer.  He  remained  well  for  twelve  years, 
and  then  died  with  cei-tain  medullary  cancer  in  the  pelvis. 

Dr.  Baly  had  a  patient  who  had  observed  for  several  years  a  tumour 
connected  with  two  of  his  ribs.  It  had  scarcely  enlarged,  till  shortly 
before  his  death  ;  then  it  quickly  increased,  and,  at  the  same  time,  nu- 
merous medullary  cancers  appeared  about  it  and  in  more  distant 
parts.2 

Cases  such  as  these  occur,  so  far  as  I  know,  in  no  cancers  but  those 
of  the  medullary  and  melanotic  kinds.  They  seem  to  be  quite  inexpli- 
cable ;  and  as  yet  no  facts  have  been  observed  which  would  show  a  pecu- 
liarity of  structure  in  the  arrested  cancers  corresponding  with  the 
strangeness  of  their  life. 

As  the  medullary  cancers  grow,  the  parts  about  them  generally  yield, 
and  some  among  them  grow  at  once  in  strength  and  in  extent,  and  for 
a  time  retard  both  the  increase  and  the  protrusion  of  the  tumour.  Be- 
cause the  skin  over  a  medullary  cancer  is  not  often  infiltrated  (as  that 

1  Museum  of  St.  Bartholomew's,  Series  i.  Nos.  235  to  240.  Case  related  by  Mr 
Stanley  in  Med.-Chir.  Trans,  xxviii.  p.  317. 

2  The  tumour  on  the  ribs  is  in  the  Museum  of  St.  Bartholomew's,  Series  xxxv  No 
103.    It  appears  an  ordinary  medullary  cancer,  with  a  hard  bony  skoleton. 
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over  a  hard  cancer  usually  is),  we  do  not  often  see  the  kinds  of  ulcer 
described  in  the  last  lecture  (p.  637).  Neither  is  there,  in  medullary 
cancers  generally,  any  remarkable  proneness  to  ulceration.  The  usual 
course  is,  that,  as  the  tumour  grows,  the  skin  and  other  parts  over  it 
become  thinner  and  more  tense ;  then,  as  the  growth  of  the  tumour  is 
more  rapid  than  theirs,  they  inflame  and  ulcerate,  and  a  hole  is  formed 
over  the  most  prominent  part  of  the  tumour.  There  is  nothing  specific 
or  characteristic  in  this  ulceration  ;  it  is  only  such  as  may  ensue  over 
any  quickly-growing  tumour  ;  but  the  continued  rapid  increase  of  the 
cancer  makes  it  protrude  and  grow  exuberantly  ;  it  throws  out  fungus, 
as  the  expression  is.  The  exuberant  growth,  exposed  to  the  injuries  of 
the  external  world,  inflames,  and  hence  is  prone  to  softening,  bleeding, 
ulcerating,  and  sloughing.1  These  may  keep  down  its  mass  ;  yet  it  may 
grow  to  a  vast  size,  having  only  its  surface  ulcerated  ;  lower  down,  it 
usually  adheres  to  the  borders  of  the  apertures  in  the  skin,  and  over- 
hangs and  everts  them.  This  is  usually  the  case  with  the  huge  out- 
growths of  medullary  cancer  that  have  protruded  from  the  eyeball,  after 
penetrating  through  ulcers  of  the  overstretched  cornea  or  sclerotica. 
And  similar  exuberant  growths  are  often  seen  when  medullary  cancers 
have  penetrated  the  walls  of  various  cavities  or  canals  :  thus,  e.g.,  they 
grow  along  the  canals  of  veins  when  they  have  entered  them  by,  it  may 
be,  a  single  small  orifice. 

In  the  cases  of  diffuse  infiltration  of  an  exposed  superficial  tissue  {e.g. 
of  the  mucous  membrane  of  the  stomach  or  rectum)  the  cancer  usually 
ulcerates  widely  with  the  tissue  it  affects,  and  herein  imitates  more  nearly 
the  characters  of  the  ulceration  in  scirrhous  and  epithelial  cancers. 

Through  the  constantly  deepening  cachexia,  with  which  the  increase 
in  the  medullary  cancers  is  usually  commensurate,  and  which  is  aug- 
mented by  the  various  influences  of  the  local  disease,  the  usual  course 
of  the  medullary  cancer  is  uniformly  towards  death ;  and  rapidly  thither, 
even  when  the  growth  does  not  involve  parts  necessary  to  life.  And 
yet,  as  Rokitansky  has  observed.2  there  ia  no  form  of  cancer  in  which 
spontaneous  natural  processes  of  healing  so  often  occur.  Doubtless 
nearly  all  the  reputed  cases  of  the  cure  of  cancer  have  been  erroneously 

>  In  Series  xxxv.  No.  60,  in  the  Museum  of  St.  Bartholomew's,  is  a  large  medullary 
tumour  which  had  grown  in  the  subcutaneous  tissue  of  the  back,  and,  after  the  skin 
over  it  had  ulcerated,  was  in  one  mass  squeezed  out  through  the  opening,  while  the 
patient  was  endeavouring  to  raise  herself  in  bed. 

2  hoc.  cit.  p.  375. 
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so  regarded  ;  yet  instances  may  be  easily  gathered  of  at  least  temporary 
cure ;  and  these  are  important  in  relation  to  the  general  pathology  of 
cancer,  since  they  afford  the  best  examples  of  the  effects  of  its  degener- 
ations and  diseases.1 

The  degenerations  of  medullary  cancer  are  chiefly  three  :  withering, 
fatty,  and  calcareous  degeneration.  Its  chief  diseases  are  equal  in  num- 
ber :  haemorrhage  or  apoplexy,  suppuration,  and  sloughing. 

A  medullary  cancer  may  gradually  decrease,  becoming  harder,  as  if 
by  shrivelling  and  condensing,  and  at  length  may  completely  disappear. 
I  have  mentioned  such  cases  at  p.  675 ;  and  I  have  seen  the  same 
happen  after  partial  removal  of  cancers. 

A  firm  medullary  tumour  was  seated  deep  in  the  substance  of  a 
young  woman's  parotid  gland.  Its  removal  with  the  knife  could  not 
be  safely  completed ;  about  a  fourth  part  of  it  was  left  behind,  and 
the  wound  was  left  to  heal  in  the  ordinary  manner.  It  healed  quickly, 
enclosing  the  remains  of  the  tumour  ;  but  after  some  time  all  the  ap- 
pearance of  swelling  subsided,  and  no  renewed  growth  ensued  till  after 
a  lapse  of  three  months,  when  it  was  renewed,  but  not  more  rapidly  than 
before. 

A  woman's  humerus  was  amputated,  with  a  large  mass  of  firm 
medullary  cancer  surrounding  its  neck  and  the  upper  part  of  its  shaft. 
The  same  disease  existed  in  all  the  muscles  about  this  part  of  the  bone; 
and  the  patient  was  so  exhausted,  that  the  dissection  necessary  for  the 
removal  of  the  whole  disease  could  not  be  completed.  Large  portions 
of  it  were  left  in  the  deltoid  and  great  pectoral  muscles.  In  two 
months  after  the  operation,  however,  the  wound  had  very  nearly 
healed  and  no  trace  could  be  felt  of  the  masses  of  the  cancer  in  the 
muscles.  Nor  did  any  perceptible  recurrence  take  place  till  more  than 
four  months  after  the  operation.  At  that  time  renewed  growths  ap- 
peared at  the  scar,  and  in  the  thyroid  gland,  and  quickly  increased. 

To  these  cases  I  might  add  at  least  three  in  which  I  have  known 
portions  of  cancerous  growths  left  in  the  orbit  after  incomplete  opera- 
tions ;  in  all  of  which  complete  healing  ensued,  and  one,  two,  or  three 
months  elapsed  before  any  renewed  growth  was  evident  in  the  portion 
of  disease  that  was  left.    In  all  these  cases  the  disappearance  of  the 

1  A  probablo  instance  is  related  by  Pirogoff  (Klinische  Chirurgio,  i.  p.  45).  jt 
was  in  a  middle-aged  man.   The  tumour  grew  to  a  great  size,  and  appeared  connected 
with  the  periosteum  of  the  ribs  ;  it  ulcerated,  sloughed  in  portions,  and  finally  healed 
The  patient  remained  woll  for  two  years,  at  least. 
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cancer  may  have  been  due  in  part  to  the  disease  and  rapid  degeneration 
excited  in  it  by  the  injury  of  the  operation  and  its  consequences  ;  and 
in  all,  the  growth  was  renewed  within  three  months  of  the  disappear- 
ance :  a  fallacious  hope  was  in  all  excited,  and  bitterly  disappointed. 
Bat  I  shall  have  presently  to  refer  to  a  case  in  which  the  removal  of 
cancers  was  independent  of  local  injury. 

It  is  most  probable  that  fatty  degeneration  coincided  with  the 
wasting  and  absorption  of  cancer  which  occurred  in  the  preceding  cases: 
for  it  seems  to  be  the  most  frequent  change  when  growth  is  hindered. 
I  have  already  referred  to  the  fatty  degeneration  which,  in  medullary 
cancers,  as  in  other  tumours,  may  give  an  appearance  of  buff  or  ochre- 
yellow  lines  or  minute  spots  scattered,  as  a  reticulum,  through  their 
substance.    I  have  also  described  (p.  658)  the  similar  but  larger  dege- 
neration which  ensues  in  those  portions  or  lobes  of  medullary  cancers 
that  are  found  as  tuberculoid  masses  (phymatoid,  of  Lebert),  yellow 
and  half-dry,  among  the  other  portions  that  appear  actively  progressive. 
In  both  cases  it  is  probable  that  the  altered  substances  are  incapable  of 
further  growth  :  but  the  change,  being  only  partial,  does  not  materially 
affect  the  progress  of  the  whole  mass.    But,  though  more  rarely,  a 
whole  mass  (especially  when  many  exist,  as  in  the  liver)  may  be  found 
white,  or  yellowish- white,  soft,  partially  dried,  close-textured  but  friable, 
and  greasy  to  the  touch— in  a  state  of  what  Rokitansky  has  called 
«  saponification.'    In  such  cases,  many  of  the  cancer-cells  and  nuclei 
have  the  characters  of  the  granular  or  fatty  degeneration,  and  may 
appear  collapsed  and  shrivelled;  and  they  are  mingled  with  abundant 
molecular  matter  and  oil-particles  of  various  sizes,  and  often  with  crystals 
of  cholestearine  or  with  coloured  granules.    All  the  analogies  of  such 
changes  in  other  parts  imply  that  cancers  thus  degenerated  must  be  in- 
capable of  increase  ;  they  are  amongst  those  which  may  well  be  called 
as  by  Rokitansky,  obsolete.    But  I  am  not  yet  sure  that  these  gradual 
changes  have  been  ever  followed  by  absorption  of  the  altered  cancer- 
substance,  and  by  healing :  >  the  disease  ceases  but  does  not  dis- 
appear :  and  usually,  while  one  mass  is  thus  changing,  others  are  pro- 

ThTcalcareous  degeneration  is  much  more  rare  than  the  two  pre- 
ceding.   It  is  fully  described  by  Dr.  Bennett'  and  by  Rokitansky^  and 

.  The  supposed  cases  of  healing  of  cancer  of  the  liver,  reported  as  having  occurred 
at  Prague ,  lit  of  other  explanations.    (See  Lebert,  Tra^i  Prague,  p  ,  2). 
2  On  Cancerous  and  Cancroid  Growths,  p.  214. 
»  Loc.  cit.  p.  352. 
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is  in  all  essential  characters  similar  to  that  which  so  often  occurs  in 
degenerating  arteries,  calcined  inflammatory  products,  etc.  The  earthy 
matter,  in  minute  granules,  is  commonly  mingled  with  fatty  matter, 
and,  according  to  the  quantity  of  fluid,  is  like  more  or  less  liquid  or 
dry  and  hardened  mortar  :  if  hardened  it  lies  in  grains,  or  larger  irre- 
gular concretions,  in  the  substance  of  the  tumour.  Its  indications  are 
the  same  as  those  of  the  fatty  degeneration  with  which  it  is  usually 
mingled.1 

Among  the  diseases  of  medullary  cancers  their  proneness  to  bleeding 
may  be  mentioned.  Hence  their  occasionally  abundant  haemorrhages 
when  protruding,  and  the  frequent  large  extravasations  of  blood  in 
them,  variously  altering  their  aspect  as  it  passes  through  its  stages  of 
decolorisation,  or  other  changes.  The  extreme  examples  of  such  bleed- 
ing cancers  constitute  the  Fungus  Haamatodes. 

Acute  inflammation  also  is  frequent,-  especially  in  such  as  are  ex- 
posed through  ulcers.  It  may  produce  not  only  enlargement  of  the 
bloodvessels  and  swelling  of  the  tumour,  but  softening,  suppuration, 
and,  I  believe,  other  of  its  ordinary  effects.  The  softening  may  be  com- 
pared with  that  which  occurs  in  inflammation  of  any  natural  part,  like 
which,  also,  it  is,  I  believe,  often  attended  with  a  rapid  fatty  degenera- 
tion or  a  disintegration  of  the  cancer-structures.  Thus  degenerating, 
and  whether  with  or  without  suppuration,  a  medullary  cancer  may  be 
completely  removed. 

By  sloughing,  also,  a  medullary  cancer  may  be  wholly  ejected ;  and 
this  event  is  more  likely  to  happen  than  with  any  other  kind  of  cancer, 
because  no  other  is  common  in  the  form  of  an  isolable  mass.  I  might 
collect  several  cases  in  which  it  has  occurred,  but  none  is  more  remark- 
able than  this.2 — A  strong  man,  forty- six  years  old,  under  Sir  W. 
Lawrence's  care,  had  a  large  firm  medullary  cancer  deep  seated  in  his 
thigh,  of  about  nine  months'  growth,  painful  and  increasing.  In  an 
attempt  to  remove  it,  the  femoral  artery  was  found  passing  right 
through  it;  its  connections,  also,  appeared  so  wide  and  firm,  and 

1  I  have  little  doubt  that  the  melanotic  cancer  might  be  truly  described  as  a  pig- 
mental degeneration  of  the  medullary  cancer  (except  in  the  few  instances  in  which 
epithelial  cancers  are  melanotic).  But  part  of  another  lecture  will  be  devoted  to  this 
The  same  lecture  will  comprise  the  colloid  or  alveolar  cancer ;  and  I  shall  have  oc- 
casion to  mention  in  it  the  frequent  occurrence  of  cysts  in  medullary  cancers,  some  of 
which  might  perhaps  be  described  as  a  cystic  disease  of  the  cancers. 

2  The  case  is  fully  reported  by  Mr.  Abernethy  Kingdon,  in  the  Medical  Gazette 
1850.  ' 
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bleeding  ensued  from  vessels  of  so  great  size,  that  the  operation  was 
discontinued  after  about  half  the  surface  of  the  tumour  had  been  unco* 
vered.  The  tumour  sloughed,  and  gradually  was  completely  separated. 
It  came  away  with  nearly  three  inches  of  the  femoral  artery  and  vein 
that  ran  through  it.  No  bleeding  occurred  during  or  after  the  separa- 
tion, and  the  cavity  that  remained  in  the  thigh  completely  healed.  The 
man  regained  an  apparently  good  health  for  a  few  weeks ;  then  the 
disease,  returning  in  the  thigh,  proved  quickly  fatal. 

In  the  following  strange  case,  nearly  all  the  methods  of  spon- 
taneous temporary  cure  which  I  have  been  illustrating  were  exem- 
plified : — 

A  tall,  healthy -looking  man,  thirty-six  years  old,  came  under  my 
care  in  July  1850.  In  October  1849  he  thought  he  strained  his  shoulder 
in  some  exertion,  and  soon  after  this  he  noticed  a  swelling  over  his 
right  deltcid  muscle.  It  increased  slowly  and  without  pain  for  nine 
months,  and  was  thought  to  be  a  fatty  tumour,  or  perhaps  a  chronic 
abscess.  About  the  beginning  of  July,  other  tumours  appeared  about 
the  shoulder ;  and,  when  I  first  saw  him,  there  Was  not  only  the  tumour 
first  formed,  which  now  covered  two-thirds  of  the  deltoid,  but  around 
its  borders  were  numerous  smaller  round  and  oval  masBes;  in  the  axilla 
was  a  mass  as  large  as  an  egg  ;  over  the  brachial  vessels  lay  a  series  of 
five  smaller  tumours,  and  a  similar  series  of  larger  tumours  over  the 
axillary  \  essels  reaching  under  the  clavicle.  A  small  tumour  of  several 
years'  date  lay  at  the  border  of  the  stemo-mastoid  muscle  ;  and  one, 
which  had  been  noticed  for  twelve  years,  was  in  the  right  groin.  All 
these  tumours  were  soft,  pliant,  painless,  subcutaneous,  movable,  more 
or  less  lobed.  There  could  be  very  little  doubt  that  they  were  medul- 
lary cancers,  and  their  complete  removal  seemed  impossible  ;  but  it  was 
advised  that,  for  proof's  sake,  one  should  be  excised.  I  therefore  re- 
moved one  of  those  near  the  chief  mass.  It  was  composed  of  a  soft 
greyish  substance,  with  a  pale  purple  tinge,  lobed,  ensily  reduced  to 
pulp,  and  in  microscopic  structure  consisted  almost  wholly  of  nucleated 
cells'exactly  conformed  to  the  very  type  of  cancer-cells.  The  operation 
was  followed  by  no  discomfort ;  and,  a  few  days  after  it,  the  patient 
left  the  hospital,  still  looking  healthy,  but,  I  supposed,  doomed  to  a 
rapidly  fatal  progress  of  the  disease. 

At  home,  near  Dover,  he  was  under  the  care  of  Mr.  Sankey.  In  a 
few  days  after  his  return,  the  skin  over  the  largest  tumour  cracked,  nnd 
a  thin  discharge  issued  from  it.  Four  days  later  ho  was  attacked  mth 
sickness,  diarrhoea,  and  abdominal  pain,  and  in  his  wntlnngs  he  hnrt. 
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his  arm.  Next  day,  three  or  four  more  openings  had  formed  over  the 
great  tumour,  and  the  scar  of  the  operation-wound  reopened  ;  the  tu- 
mour itself  had  rapidly  enlarged.  From  all  these  apertures  pus  was 
freely  discharged,  and  in  a  day  or  two  large  sloughs  were  discharged  or 
drawn  through  them.  With  the  sloughing,  profuse  hasmorrhage 
several  times  occurred.  All  the  upper  part  of  the  arm  and  shoulder  was 
undermined  by  the  sloughing,  and  a  great  cavity  remained,  from  which, 
for  three  weeks,  a  thin  foetid  fluid  was  discharged,  but  which  then  be- 
gan to  heal,  and  in  twelve  weeks  was  completely  closed  in. 

While  these  changes  were  going  on  in  the  tumours  over  the  deltoid 
and  in  those  near  it,  that  in  the  axilla  was  constantly  enlarging.  It  be- 
came '  as  large  as  a  hat,'  and  early  in  September  it  burst ;  and  through 
a  small  aperture  about  six  pints  of  pus  were  rapidly  discharged.  A 
great  cavity,  like  that  of  a  collapsed  abscess,  remained ;  but  it  quickly 
ceased  to  discharge,  and  healed.  In  the  same  time  all  the  tumours  over 
the  brachial  vessels  disappeared  ;  they  did  not  inflame  or  seem  to 
change  their  texture ;  only,  they  gradually  decreased  and  cleared  away, 
and  with  them  that  also  disappeared  which  had  been  in  the  groin  for 
twelve  years. 

It  need  hardly  be  said  that  during  all  this  time  of  sloughing  and 
suppuration  the  patient  had  been  well  managed  and  amply  supported 
with  food  and  wine  and  medicine.  About  the  end  of  October  he  ap- 
peared completely  recovered,  and  returned  to  his  work.  I  saw  him 
again  in  January  185 1.  He  looked  and  felt  well,  and,  but  that  his  arm 
was  weak,  he  was  fully  capable  of  work  as  an  agricultural  labourer. 
Over  the  lower  half  of  the  deltoid  there  was  a  large  irregular  scar  ;  and 
this  appeared  continuous  posteriorly  with  a  small  mass  of  hard  tough 
substance,  of  which  one  could  not  say  whether  it  were  tissues  indurated 
after  the  sloughing,  or  the  remains  of  the  tumour  shrivelled  and  har- 
dened ;  whatever  it  was,  it  was  painless  and  gradually  decreasing.  No 
traces  remained  of  the  other  tumours  in  the  arm,  except  a  small  mass 
like  a  lymphatic  gland  in  the  middle  of  the  upper  arm.  In  the  axilla 
there  was  a  small  swelling  like  a  cluster  of  natural  lymphatic  glands 
The  tumour  also  remained  at  the  border  of  the  sterno-mastoid  muscle 
and  was  rather  larger  than  in  July. 

In  February  1851  the  swelling  of  the  axilla  began  to  increase  •  its 
growth  became  more  and  more  rapid.    By  the  end  of  March  the  arm 
was  greatly  swollen  ;  he  suffered  severe  pain  in  and  about  it ;  his  health 
failed  ;  he  had  dyspnoea  and  frequent  vomiting,  and  died  with  pleuro 
pneumonia  on  April  20.    The  tumour  in  the  axilla  (the  only  erne  found 
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after  death)  was  about  eight  inches  long,  oval,  lobed,  soft,  vascular,  and 
brain-like,  and  consisted  chiefly  of  small  apparently  imperfectly-formed 
cancer-cells.  So  in  a  case  with  Mr.  Phillips,  a  lady  nearly  seventy  had 
a  great  tumour  in  the  lymph-glands  behind  the  left  sterno-mastoid  ; 
many  lymph-glands  near  it  and  the  other  side ;  and  some  in  the  groins 
were  large,  hard,  and  to  all  appearance  cancerous.  The  great  tumour, 
about  three  inches  in  diameter,  had  sloughed  on  its  surface  when  I  first 
saw  it,  and  appeared  as  if  being  excavated.  And  with  continued 
sloughing  its  excavation  went  on,  till  in  a  month,  when  I  again  saw 
her,  it  was  completely  cleared  out,  leaving  a  deep  granulating  cavity 
that  reached  down  to  the  front  of  the  spine. 

While  this  had  been  going  on,  all  the  other  glands  had  been  becom- 
ing smaller,  and  many  had  disappeared.  But  the  apparent  good  was  of 
only  some  weeks'  duration.  Then  renewed  growth  ensued,  and  the  pa- 
tient died  as  with  the  ordinary  increase  of  cancer. 

In  another  case,  I  saw  a  very  large  medullary  cancer  of  the  undes- 
cended testicle  entirely  disappear  three  times  before  its  final  fatal  in- 
crease and  infection  of  the  lumbar  lymph-glands.  In  this  case  the 
changes  seemed  due  to  the  influ  ence  of  liquor  potass^  with  iodide  of  po- 
tassium. 

Such  cases  as  these  need  little  comment.  They  illustrate  the  spon- 
taneous removal,  and  so  far  the  healing  of  medullary  cancers  by  ab- 
sorption, by  inflammation  and  abundant  suppuration,  and  by  sloughing. 
They  show  the  absorption  of  the  cancerous  matter,  doubtless  in  an 
alteredstate,  accomplished  without  evident  injury  to  the  economy.  And 
they  illustrate  the  cancerous  diathesis  quickly  re-established,  after  being, 
we  must  suppose,  suspended  or  superseded  for  a  time,  during  the  re- 

moval  of  its  products. 

It  is  scarcely  possible  to  give  general  illustrations  of  the  pain 
and  other  phenomena  attendant  on  the  progress  of  medullary  cancers  ; 
for  these  are  variously  modified  by  the  many  organs  m  which  it 
may  have  its  primary  seat.  The  history  of  some  of  the  medullary 
cancers  which  grow  as  distinct  tumours,  may  teach  us  that  the  pain 
is  not  an  affection  of  the  cancer  itself,  but  of  the  organ  which  it 
occupies.  Such  cancerous  tumours,  in  the  subcutaneous  areolar  issue 
a  e,  I  believe,  rarely  the  sources  of  pain;  often  they  are  completely 
ins  nsible-,  yet  the  same  kind  of  tumours  seated  among  the  deeper 
PTs  of  1  mbs,  or  inclosed  in  the  testicle,  or  in  bone,  seem  to  be 
parts  01  iiui»  ,  difference  indicates  that 

usually  painful,  and  often  severely  so.    I  he  ditteie 
the  varying  pain  is  not  of  the  cancer,  but  of  the  part  it  fills. 
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The  cachexia  is,  in  the  later  periods  of  the  disease,  too  much  varied 
by  the  disturbed  functions  of  the  organs  specially  affected  to  admit  of 
general  description.  But  it  is  chiefly  in  this  form  of  cancer  that,  early 
in  the  disease,  and  even  while  the  local  affection  seems  trivial  and  in- 
volves no  important  part,  we  often  find  the  signs  of  the  general  health 
being  profoundly  affected ;  the  weight  and  muscular  power  regularly 
diminishing,  the  complexion  gradually  fading,  the  features  becoming 
sharper,  the  pulse  and  breathing  quicker,  the  blood  more  pale.  Such 
events  are,  indeed,  inconstant,  both  in  the  time  of  their  occurrence  and 
in  their  intensity  ;  but  in  many  cases  they  are  far  too  striking  to  be 
overlooked ;  the  defective  nutrition  of  the  early  stages  of  phthisis  is  not 
more  marked :  the  evidence  is  complete  for  the  proof  of  a  distinct  can- 
cerous cachexia,  which  is  indeed  commonly  indicated  and  may  be 
measured  by  a  cancerous  growth,  but  which  may  exist  in  a  degree  with 
which  neither  the  bulk  nor  the  rate  of  increase  of  the  growth  is  at  all 
commensurate. 

To  estimate  the  general  duration  of  life  in  those  who  have  medullary 
cancers,  those  cases  alone  should  be  reckoned  in  which  parts  whose 
functions  are  not  essential  to  life  are  affected— such  as  the  bones  and 
soft  parts  about  the  trunk  and  limbs,  the  testicle,  the  eye,  and  other 
external  organs.  From  a  table  of  fifty  cases  of  medullary  cancers  in 
these  parts  (including  eight  cases  of  cancer  of  the  bones  by  M.  Lebert, 
in  all  of  which  the  disease  pursued  its  course  without  operative  inter- 
ference, I  find  the  average  duration  of  life  to  be  rather  more  than  two 
years  from  the  patient's  first  observation  of  the  disease.1 

Among  45  of  these  patients — 

6  died  within      6  months 

7  „    between  6  and  12  months 
11    »  12  „    18  „ 

4  „  „  18  „  24  „ 
7  h  „  24  „  36  „ 
7    »       »       36  „    48  „ 

3    „morethan48  „  from  the  com- 

mencement of  the  disease. 
A  comparison  of  this  table  with  that  at  p.  646  will  show,  in  striking 

>  I  have  not  reckoned  in  this  table  the  exceptional  cases  referred  to  at  p  682  in 
rh,ch  th«d'~  appears  to  have  been  suspended  for  some  years.  But  I  have  included 
five  case,  m  winch  the  patients  were  still  living  beyond  the  average  time    T  H 
forty-five  already  dead,  the  average  duration  of  life  was  23-8  months.  ' 
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contrast  with  the  history  of  scirrhous  cancer,  the  rapidity  of  this  form 
in  running  its  fatal  career  ;  a  rapidity  which  is  certainly  not  to  be  as- 
cribed to  the  earlier  exhaustion  produced  by  haemorrhage,  discharge, 
pain,  or  other  local  accidents  of  the  disease,  but  is  mainly  due  to  the 
augmenting  cachexia.  The  same  comparison  will  show  how  small  is 
the  proportion  of  those  in  whom  the  disease  lasts  more  than  four  years; 
and  there  seem  to  be  no  cases  parallel  with  those  of  scirrhous  cancer 
which  are  slowly  progressive  through  periods  of  five,  ten,  or  more 
years.  I  have  mentioned  instances  of  the  apparent  suspension  of  the 
disease  ;  but  these  are  different  from  the  cases  of  constant  slow  pro- 
gress, the  rarity  of  which  supplies  an  important  fact  in  diagnosis,  in 
the  great  probability  that  a  tumour  is  not  a  medullary  cancer,  if  it  have 
been  increasing  for  more  than  three  years  without  distinct  manifesta- 
tion of  its  cancerous  nature. 

The  effect  of  removing  medullary  cancers  is,  on  the  whole,  an  in- 
creased average  duration  of  life  ;  but  chiefly,  I  believe,  because  in  a 
few  cases  the  operation  is  long  survived,  and,  in  some,  death,  which 
would  have  speedily  ensued,  is  for  a  time  arrested.  Thus,  in  forty-six 
cases  in  which  external  medullary  cancers  were  removed  by  excision, 
or  amputation  of  the  affected  part,  the  average  duration  of  life  was 
something  more  than  twenty-eight  months.1  Among  fifty-one  cases 
(including  nine  cases  of  extirpated  cancer  of  the  eye,  from  M.  Lebert) 
these  were  the  several  times  of  death,  reckoning,  as  before,  from  the 
first  observation  of  the  disease  by  the  patient  :— 


Within    6  months  . 
Between  6  and  12  months 


Above 


12 
18 
24 
36 
48 


18 
24 
36 
48 


1 

13 
7 
8 

11 

3 
8 


The  comparison  of  this  table  with  that  on  p.  691  will  show  that 
the  only  notable  contrast  between  them  is  in  their  first  and  last  hues. 

If  the  operation  be  recovered  from,  the  regular  course  of  events  brings 
about  the  renewal  of  cancerous  growth,  either  near  the  seat  of  the 
former  growth,  or  in  the  lymphatics  connected  therewith,  or,  more 

■  Two  of  Mr.  «  tables  show  a  greater  ^tf  ST*  £ 

pobably  because  of  a  better  select.on  of  as .  J«  ****** 
cases  not  submitted  to  operation  was  20  months ,  in  1 6  cases  oper 
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rarely,  in  some  distant  parts.  In  thirty-eight  cases  of  medullary  cancer, 
affecting  primarily  the  same  external  organs  as  afforded  the  cases  for 
the  former  tables,  I  find  the  average  period  of  recurrence  after  the 
operation  to  have  been  seven  months.  I  have  reckoned  only  those  cases 
in  which  a  period  of  apparent  recovery  was  noted  after  the  operation ; 
all  those  cases  are  omitted  in  which  the  disease  was  not  wholly  re- 
moved, or  in  which  it  is  most  probable  that  the  same  disease  existed 
unobserved  in  lymphatics  or  other  internal  organs  at  the  time  of 
operation.  Yet  the  average  rate  of  recurrence  is  fearfully  rapid. 
It  was  observed  in  between — 

1  and    3  months  in  18  cases. 

3  „      6       „         11  „ 

6  „    12       „  4  „ 

12  „    24      „  3  „ 

24  „    36       „  2  „ 

Among  the  fifty-one  cases  in  the  table  on  page  692,  those  of  five 
patients  are  included,  who  were  Irving  without  apparent  return 
of  disease,  for  periods  of  three,  three  and  half,  four  and  a  half,  five,  and 
six  years,  after  operation  ;  and  I  have  referred  already  to  one  case  in 
which  a  patient  died  with  cancer  in  the  pelvis  twelve  years  after  the 
removal  of  a  testicle  which  was  considered  cancerous.  Of  cases  more 
near  to  recovery  than  these  I  can  find  no  instances  on  authentic  record. 

The  cases  I  have  been  able  to  collect  supply  little  that  is  conclu- 
sive respecting  the  different  durations  of  life,  according  to  the  age  of 
the  patient,  the  seat  of  the  cancer,  and  other  such  circumstances.  In 
children  under  ten  years  old,  the  average  duration  of  life,  with  medullary 
cancers  of  external  parts,  is,  I  believe,  not  more  than  eighteen  months  ; 
after  ten  years,  age  seems  to  have  little  or  no  influence.  According  to 
the  part  affected,  the  average  duration  of  life  appears  to  be  greater  in 
the  following  order  :— the  testicle,  the  eye,  the  bones,  the  soft  parts  of 
the  limbs  and  trunk,  the  lymphatics  ;  but  the  difference  is  not  consider- 
able. It  is  the  same,  I  believe,  with  the  results  of  operations  ;  recur- 
rence and  death  occur,  on  the  whole,  more  tardily  after  amputations 
for  medullary  cancers  of  the  bones  and  soft  parts  of  the  limbs,  than 
after  extirpations  of  the  eye  or  testicle  ;  but  there  are  many  obvious 
reasons  why  we  cannot  hence  deduce  more  than  a  very  unstable  rule 
for  practice.  The  previous  duration  of  the  disease  seems,  also,  to  have 
little  influence  on  the  time  of  recurrence  after  the  operation  :  'the  only 
general  rule  seems  to  be,  that  the  rapidity  of  recurrence  corresponds 
with  that  of  the  progress  of  the  primary  disease. 
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Now,  respecting  the  propriety  of  removing  a  medullary  cancer  in 
any  single  case,  much  that  was  said  respecting  the  operation  for  scir- 
rhous cancer  of  the  breast  might  be  repeated  here.  The  hope  of  finally 
curing  the  disease  by  operation  should  not  be  entertained.  Such  an 
event  may  happen,  but  the  chance  of  it  is  not  greater  than  that  of  the 
disease  being  spontaneously  cured  or  arrested  ;  and  the  chance  of  any 
of  these  things  is  too  slight  to  be  weighed  in  the  decision  on  any  single 
case.  The  question  in  each  case  is,  whether  life  may  be  so  prolonged, 
or  its  sufferings  so  diminished,  as  to  justify  the  risk  of  the  operation. 

In  general,  I  think,  the  answer  must  be  affirmative  wherever  the 
disease  can  be  wholly  removed,  and  the  cachexia  is  not  so  manifest  as 
to  make  it  most  probable  that  the  operation  will  of  itself  prove 
fatal. 

(1.)  The  number  of  cases  in  which  the  patients  survive  the  opera- 
tion for  a  longer  time  than  that  in  which,  on  the  average,  the  disease 
runs  its  course,  is  sufficient  to  justify  the  hope  of  considerable  advantage 
from  the  removal  of  the  disease.  On  the  other  hand,  the  number  of 
chronic  cases  of  medullary  cancer  is  so  small,  that  no  corresponding  hope 
of  a  life  being  prolonged  much  beyond  the  average  can  be  reasonably 
held  if  the  disease  be  left  to  run  its  own  career.1 

(2.)  The  hope  that  the  removal  of  the  cancer  will  secure  a  con- 
siderable addition  (two  or  more  years,  for  example)  to  the  length  of 
life,  will  be  more  often  disappointed  than  fulfilled.  But,  even  when  we 
do  not  entertain  this  hope,  the  operation  may  be  justified  by  the  belief 
that  it  wiU  avert  or  postpone  great  suffering.  The  miseries  attendant  on 
the  regular  progress  of  a  medullary  cancer,  in  any  external  part,  are 
hardly  less  than  those  of  hard  cancer  of  the  breast ;  they  are  such,  and 
in  general,  so  milch  greater  than  those  of  the  recurrent  disease,  thatun- 
lessitis  very  probable  that  an  operation  will  materially  shorten  life, 
its  performance  is  warranted  by  the  probability  of  its  rendering  the  rest 
of  life  less  burdensome. 

(3.)  A  motive  for  operation  in  cases  of  supposed  medullary  can- 
cers may  often  be  drawn  from  the  uncertainty  of  the  diagnosis.  This 
is  especially  the  case  with  those  of  the  large  bones,  for  the  removal  of 
which  the  peril  of  the  necessary  operation  might  seem  too  great  for  the 

»  Tha  difference  here  stated  may  seem  opposed  by  the  tables  in  the  foregoing 
j.iio  uiumo  „  rqo  t  lmvo  referred  to  all  the  cases  of 

pages.  I  must  therefore  state  that,  at  ^^^T^or  heard  of;  but  that 
chronic  or  suspended  medullary  cancer  that  I  have  ever  soon  0  ' 

were  not  selected  on  this  account,  but  occurred  in  tne  orain.uj 
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probability  of  advantage  to  be  derived  from  it.  I  have  referred  to 
cases  of  cartilaginous  and  myeloid  tumours  of  bone  (pp.  503,  544, 
547),  in  which  during  life  the  diagnosis  from  medullary  cancers  was, 
I  believe,  impossible.  In  all  such  cases,  and  I  am  sure  they  are  not 
very  rare,  the  observance  of  a  rule  against  the  removal  of  tumours  or 
of  bones  believed  to  be  cancerous,  would  lead  to  a  lamentable  loss  of 
life.  All  doubts  respecting  diagnosis  are  bere  to  be  reckoned  in  favour 
of  operations. 
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PART   I. — ANATOMY. 


Epithelial  Cancer  has  its  primary  seat,  with  very  rare  exceptions,  in 
or  just  beneath  some  portion  of  skin  or  mucous  membrane.  Its  most 
frequent  locality  is  the  lower  lip,  at  or  near  the  junction  of  the  skin  and 
mucous  membrane  ;  next  in  order  of  frequency  it  is  found  in  the  tongue, 
prepuce,  scrotum  (of  chimney-sweeps),  labia,  andnymphge  :  more  rarely 
it  occurs  in  very  many  otber  parts — as  at  the  anus,  in  the  interior  of  the 
cheek,  the  upper  lip,  the  mucous  membrane  of  the  palate,  the  larynx, 
pharynx,  and  cardia,  the  neck  and  orifice  of  the  uterus,  the  rectum  and 
urinary  bladder,  the  skin  of  the  perineum,  of  the  extremities,  the  face, 
head,  and  various  parts  of  the  trunk.  In  the  rare  instances  of  its  oc- 
currence, as  a  primary  disease,  mother  than  integumental  parts,  it  has 
been  found  in  the  inguinal  lymphatic  glands  (as  in  a  case1  which  I  shall 
relate),  in  bones,2  the  dura  mater,  and  in  the  tissues  forming  the  bases 
or  walls  of  old  ulcers. 

By  extension  from  any  of  its  primary  seats,  an  epithelial  cancer 
may  occupy  any  tissue  :  thus,  in  its  progress  from  the  lip,  tongue, 
or  any  other  part,  muscles,  bones,  fibrous  tissues,  are  alike  invaded 
and  destroyed  by  it.  As  a  secondary  disease,  or  in  its  recurrence 
after  removal  by  operation,  it  may  also  have  its  seat  in  any  of  these 
tissues  at  or  near  its  primary  seat;  but  it  more  commonly  affects 
the  lymphatic  glands  that  are  in  anatomical  connection  therewith  ;  and, 
very  rarely,  it  has  been  found  in  internal  organs,  the  lungs,  liver,  and 
heart.3 

1  Mus.  St.  Bartholomew's,  Sories  xxi.  No.  6. 

*  By  Virchow  in  the  tibia,  in  the  Wnrzburg  Vcrhandlungcn,  i.  106  ;  and  by  C.  0. 
"Weber  in  the  lower  jaw,  Chir.  Erfahriingcn,  343-.  _ 

■  In  the  lungs  and  in  the  heart,  in  the  Museum  of  St.  Bartholomew  s,  Series  av. 
No.  61.  In  the  liver  once,  by  Rokitausky  (Pathol.  Anat.  i.  386).  In  the  lungs  and 
in  the  liver,  in  the  Museums  of  Berlin  and  Wiirzburg  (Virchow,  foe.  ext.,  and  in  Ins 
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The  essential  anatomical  character  of  the  epithelial  cancer  is,  that 
it  is  chiefly  composed  of  cells,  which  in  most  cases  bear  a  genera  1  re- 
semblance to  those  of  tesselated,  or  scaly  epithelium,  such  as  lines  the 
interior  of  the  lips  and  mouth,  and  that  part  of  these  cells  are  inserted 
or  infiltrated  in  the  interstices  of  the  proper  structures  of  the  skin  or 
other  affected  tissue.1  But  when  it  occurs  in  connection  with  mucous 
membranes  which  are  covered  by  columnar  epithelium,  the  new  cells 
have  the  cylindrical  form  of  this  kind  of  epithelium. 

The  epithelial  cancers  of  the  skin  or  mucous  membrane  from  which, 
as  types,  the  general  characters  of  the  disease  must  be  drawn,  present 
many  varieties  of  external  shape  and  relations,  which  are  dependent, 
chiefly,  on  the  situation  in  which  the  cancerous  structures  are  placed. 
They  may  be  either  almost  uniformly  diffused  among  all  the  tissues  of 
the  skin  or  the  mucous  membrane,  predominating  in  only  a  small  degree 
in  the  papillas  ;  or  the  papillae  may  be  their  chief  seat ;  or  they  may 
occupy  only  the  sub-integumental  tissues.  As  a  general  rule,  in  the 
first  of  these  cases,  the  cancer  is  but  little  elevated  above  or  imbedded 
below  the  normal  level  of  the  integument,  and  its  depth  or  thickness  is 
much  less  than  its  other  dimensions  ;  in  the  second,  it  forms  a  promi- 
nent warty  or  exuberant  outgrowth  ;  in  the  third,  a  deeper  seated  flat 
or  rounded  mass.  These  varieties  are  commonly  well  marked  in  the 
first  notice  of  the  cancers,  or  during  the  earlier  stages  of  their  growth  ; 
later,  they  are  less  marked,  because  (especially  after  ulceration  has 

Archiv,  iii.  p.  222).    Oh.  Eobin  has  described,  under  the  title  Epithelioma  of  the 
Kidney  {Gaz.  des  Hopitaux,  1855),  a  -well-marked  case  of  epithelial  cancer  of  the 
kidney,  but  under  the  same  title  he  describes  a  case  which  appears  to  have  been  no- 
thing more  than  blocking  up  with  epithelium  and  dilatation  of  the  urine  tubes     In  a 
case  described  by  Mr.  Sibley  in  the  Path.  Trans,  x.  p.  272,  in  which  the  tongue  wis 
affected  with  epithelial  cancer,  a  posi-mortem  examination  disclosed  a  peculiar  con- 
dition of  the  right  supra-renal  capsule.    It  was  enlarged  and  converted  into  a  firm 
almost  fibrous-looking,  cream-coloured  substance,  in  which  'large  numbers  of  cells' 
closely  resembling  epithelial  cancer-cells,  were  found.'  The  other  viscera  were  healthy 
In  assigning  these  two  conditions  as  the  essential  characters  of  epithelial  cancers 
-namely  both  the  construction  with  epithelial  cells,  and  the  insertion  of  such  cells 
among   ho  original,  though  often  morbid,  textures  of  the  affected  part-I  make  a 
group  of  diseases  less  comprehensive  than  either  the  'Cancroid'  of  Lebertand  Bennett 
or  the;  Eprthelioma   of  Hannover.    These  excellent  pathologists,  and  many  55 
following  hem,  would  abol  sh  altogether  the  name  of  epithelial  cancer,  and  place  2 

Zri Tit  7        1  °  6S,grt6d  hl  a  *™*  °°m^  S0Pa-te  from  cancers,  as  ex- 
emplified by  the  scirrhous  and  medullary  forms.  It  is  not  without  much  consider  t  on 
hat  I  have  decided  to  differ  from  such  authorities;  but  I  believe  that  the  whol  p  10 
lcgy  of  the  diseases  m  winch  the  two  characters  above  cited  are  combin  d  is  wht 
rare  exceptions,  so  closely  conformed  to  that  of  the  scirrhous  and  mJ  ?  ' 
that  they  should  be  included  under  the  same  generic  nam  °dUlkry  CMCM* 
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commenced)  an  epithelial  cancer,  which  has  been  superficial  or  exube- 
rant, is  prone  to  extend  into  deep-seated  parts ;  or  one  which  was  at 
fisrt  deeply  seated  may  grow  ont  exuberantly.  Moreover,  when  ulcer- 
ation is  in  progress,  a  greater  uniformity  of  external  appearance  is 
found  ;  for,  in  general,  while  all  that  was  superficial  or  exuberant  is  in 
process  of  destruction,  the  base  of  the  cancer  is  constantly  extending 
both  widely  and  deeply  into  the  sub-integumental  tissues. 

I  believe  that  it  will  be  useful  to  describe  separately  the  external 
characters  of  the  two  principal  varieties  of  epithelial  cancer  of  the  in- 
teguments here  indicated  ;  and  (while  remembering  thatmingled,transi- 
tional,  and  intermediate  specimens  may  be  very  often  seen),  to  speak  of 
them  as  the  superficial  or  outgrowing,  and  the  deep-seated,  forms  of  the 
disease.1 


Among  the  examples  of  the  superficial  epithelial  cancers,  the  greater 
part  derive  a  peculiar  character  from  the  share  which  the  papillae  of  the 
skin  or  mucous  membrane  take  in  the  disease.  These  being  enlarged, 
and  variously  deformed  and  clustered,  give  a  condylomatous  appearance 
to  the  morbid  structures,  which  has  led  to  their  being  called  papillary  or 
warty  cancers,  and  which  renders  it  sometimes  difficult  to  distinguish 
them  from  common  warty  growths.  According  to  the  changes  in  the 
papilla?,  numerous  varieties  of  external  appearance  may  be  presented : 
I  shall  here  describe  only  the  chief  of  them.' 

In  the  most  ordinary  examples  of  epithelial  cancer  of  the  lower  lip, 
or  of  a  labium,  or  of  the  scrotnm  in  the  soot-cancers,  if  they  be  exam- 
ined previous  to  ulceration,  one  can  feel  an  outspread  swelling,  and  an 
unnatural  firmness  or  hardness  of  the  affected  skin.  The  width  and 
length  of  the  swelling  are  much  greater  than  its  thickness.  The 
diseased  part  is  enlarged ;  the  lip,  for  example,  pouts,  and  projects  like 
one  overgrown  ;  and  the  swelling  is  slightly  elevated,  rising  gradually 
or  abruptly  from  its  borders,  and  having  a  round  or  oval  or  sinuous 
outline.    Its  surface,  previous  to  ulceration,  may  be  nearly  smooth,  but 

1  I  believe  that  either  of  these  forms  may  occur  in  any  of  the  parts  enumerated  as 
the  usual  seats  of  epithelial  cancer  ;  but  they  are  not  both  equally  common  in  every 
such  part  The  superficial,  and  especially  those  which  have  the  characters  of  warty 
and  cauliflowor-like  outgrowths,  are  most  frequently  found  on  mucous  surfaces,  espe- 
cially those  of  the  genital  organs ;  the  deep-seated  are  more  frequent  in  the  tongue 
than  elsewhere  ;  those  in  the  extremities  and  in  the  scrotum  have  usually  a  well- 
marked  warty  character,  and  are  rarely  deep  seated.  Other  particulars  might,  I 
believe,  be  stated,  but  I  am  unwilling  to  state  them  unsupported  by  counted  numbers 
of  cases. 
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more  often  is  coarsely  granulated,  or  tuberculated,  or  lowly  warty,  like 
the  surface  of  a  syphilitic  condyloma,  deriving  this  character  usually 
from  the  enlarged  and  closely  clustered  papillae.  The  surface  is 
generally  moist  with  ichorous  discharge,  or  covered  with  a  scab,  or  with 
a  soft  material  formed  of  detached  epidermal  scales.  The  firmness  or 
hardness  of  the  diseased  part  is  various  in  degree  in  different  instances  : 
it  is  very  seldom  extreme  ;  the  part,  however  firm,  is  usually  flexible 
and  pliant,  and  feels  moderately  tense  and  resilient  on  pressure.  Com- 
monly, it  is  morbidly  sensitive, 
and  the  seat  of  increased  afflux 
of  blood.  Its  extent  is,  of  course, 
various ;  but,  before  ulceration, 
the  disease  makes  more  progress 
in  length  and  breadth  than  in 
depth  ;  so  that  when,  for  exam- 
ple, it  occupies  the  whole  border 
of  a  lip  or  of  a  labium,  it  may 
not  exceed  the  third  of  an  inch 
in  thickness. 

In  the  form  of  epithelial  can- 
cer just  described  there  may  be 
no  considerable  enlargement  of 
papillae,  or  it  may  only  appear 
when  the  growth  is  cut  through. 
But,  in  many  instances  (espe- 
cially, I  think,  in  the  epithelial 
cancers  of  the  prepuce,  glans, 
and  integuments  of  the  extre- 
mities), the  changes  of  the  pa- 
pillae are  much  more  evident. 
In  some,  as  in  the  adjacent  sketch,  one  sees  a  great  extent  of  surface 
covered  with  crowds  and  clusters  of  enlarged  papillae  set  on  a  level  or 
slightly  elevated  portion  of  the  cutis.  Singly  (when  the  ichor  and 
loose  scales  that  fill  their  intervals  are  washed  away),  they  appear  cylin- 
driform,  flask-shaped,  pyriform,  or  conical :  clustered,  they  make  nodu- 
lated and  narrow-stemmed  masses.    They  may  be  in  one  or  in  many 

Pig.  114.  The  papillary  character  is  well  shown  in  this  specimen  of  soot-cancer 
of  the  hand,  in  the  Museum  of  St.  Bartholomew's  (Series  xi.  6).  The  history  of  the 
case  is  in  Pott's  Works  by  Earle,  iii.  182.  The  patient  was  a  gardener,  who  had  been 
employed  in  strewing  soot  for  several  mornings ;  the  disease  was  of  five  years'  duration. 


Fig.  114. 
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groups  ;  or  groups  of  thorn  may  be  scattered  round  some  large  central 
ulcer.  They  appear  very  vascular,  and  their  surface,  thinly  covered 
with  opaque  white  cuticle,  has  a  pink,  or  vermilion,  or  brightly  florid 
hue.1 

In  other  instances,  or  in  other  parts,  a  large  mass  is  formed,  the  sur- 
face of  which,  when  exposed  by  washing  away  the  loose  epidermoid 
cells  which  fill  up  its  inequalities,  is  largely  granulated  or  tuberculated, 
and  is  planned  out  into  lobes  by  deeper  clefts.  Such  growths  are  up- 
raised, cauliflower-like  ;  and,  with  this  likeness,  may  be  broken  through 
the  clefts,  into  narrow-stemmed  masses,  formed  each  of  one  or  more 
close-packed  groups  of  enlarged,  tuberous,  and  clavate  papillse.2  The 
surface  of  such  a  growth  shows,  usually,  its  full  vascularity  ;  for  if  it 
be  washed,  it  appears  bare,  and,  like  the  surface  of  common  granula- 
tions, has  no  covering  layer  of  cuticle.  It  may  be  florid,  bleeding  on 
slight  contact,  but,  more  often  it  presents  a  dull  or  rusty  vermilion  tint, 
rather  than  the  brighter  crimson  or  pink  of  common  granulations,  or  of 
such  warts  as  one  commonly  sees  on  the  prepuce  or  glans  penis. 

Occasionally,  we  meet  with  an  epithelial  cancer  having  the  shape 
of  a  sharply-bordered  circular  or  oval  disc,  upraised  from  one  to  three 
lines  above  the  level  of  the  adjacent  skin  or  mucous  membrane,  and 
imbedded  in  about  the  same  depth  below  it.  The  surfaces  of  such  disc- 
shaped cancers  are  usually  flat,  or  slightly  concave,  granulated,  spongy, 
or  irregularly  cleft ;  their  margins  are  bordered  by  the  healthy  integu- 
ments, raised  and  often  slightly  everted  by  their  growth.  Such  shapes 
are  not  unfrequent  among  the  epithelial  cancers  of  the  tongue,  of  the 
lining  of  the  prepuce,  and  of  the  scrotum.  I  removed  such  an  one  also 
from  the  perineum,  and  have  seen  one  in  the  vagina. 

Sometimes,  again,  an  epithelial  cancer  grows  out  in  the  form  of  a 
cone.  I  examined  such  an  one  removed  from  the  lower  lip,  which  was 
half-an-inch  high,  and  nearly  as  much  in  diameter  at  its  base.  Its  baso 
was  a  cancerous  portion  of  cutis  ;  its  substance  was  firm,  grey,  com- 
posed of  the  usual  elements  of  epithelial  cancers  imbedded  among  con  - 
nective  tissue  outgrown  from  the  skin:  the  subcutaneous  tissue  was 
healthy.  In  another  instance  an  exactly  similar  cancer  grew  on  a  chim- 
ney sweep's  neck ;  3  and  in  both  these  cases,  the  growth  being  covered 

>  Museum  of  St.  Bartholomew's,  Series  i.  42,  126,  127,  etc.,  aud  Series  xi.  G.  Mus. 
Coll.  Surg.  2301,  2607,  2608,  etc. 

2  Museum  of  St.  Bartholomew's,  Series  xxx.  35.    Mus.  Coll.  Surg.  200J. 

'  Mus.  of  St.  Bartholomew's,  Series  xxxv.  No.  99.    In  the  next  year  the  sam 
pationt  was  in  the  hospital  with  a  cancerous  wart  of  the  scrotum. 
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with  a  thick  laminated  black  and  brown  scab,  was,  at  first,  not  easy  to 
distinguish  from  syphilitic  rupia ;  that  in  the  neck  might  even  have 
been  confounded  (as  some,  I  believe,  have  been)  with  one  of  the  horns 
that  grow  sometimes  from  the  skin.  Mr.  Curling  1  describes  a  similar 
growth,  three-quarters  of  an  inch  long,  on  the  scrotum  of  a  chimney- 
sweep ;  and  has  copied,  from  one  of  Mr.  Wadd's  sketches,  a  represen- 
tation of  a  horn  two  and  a  half  inches  long  similarly  formed. 

Lastly,  we  may  find  epithelial  cancers  as  narrow-stemmed  or  even 
pendulous  growths  from  the  cutis.  I  have  seen  such  on 
the  lower  lip,  and  at  the  anus,  like  masses  of  very  firm 
exuberant  granulations,  two  inches  in  diameter,  spring- 
ing from  narrow  bases  in  the  cutis,  or  deeper  tissues,  and 
far  overhanging  the  adjacent  healthy  skin.  And  I 
lately  examined  one  of  this  kind,  which  was  removed 
from  the  skin  over  the  lower  border  of  the  great  pectoral 
muscle.  It  was  exactly  like  the  specimen  sketched  in  Fig.  115. 
Fig.  115.  It  was  spheroidal,  about  an  inch  in  diameter, 
rising  from  the  skin  with  a  base  about  half  as  wide :  it  was  lobed, 
deeply  fissured,  and  subdivided  like  a  wart,  with  its  component  por- 
tions pyriform  and  mutuaUy  compressed.  Its  surface  was  pinkish, 
covered  with  a  thin  opaque  white  cuticle,  which  extended  into  and 
seemed  to  cease  gradually  in  the  fissures.  Its  substance,  composed 
almost  wholly  of  epithelial  cancer-cells,  was  moderately  firm  and  elastic. 
It  was  but  little  painful.  A  thin  strong-smelling  fluid  oozed  from  it. 
The  patient  had  noticed  a  small  unchanging  wart  in  the  place  of  this 
growth  for  ten  or  twelve  years.  Without  evident  cause  it  had  begun 
to  grow  rapidly,  and  had  become  redder  and  discharged  fluid  six  weeks 
before  its  removal.2 

It  is  almost  needless  to  say  that  a  much  greater  variety  of  shapes  than 
Fig.  115.    Section  of  a  narrow-based  outgrowing  epithelial  cancer.     It  was  ex- 
onTlf/ r;,a    ,  f    gr°^in       Pkce  °f  a  dart  mole'  or  Pigmentary  naevus, 
Le  paT  "  gr°WthS         b6en  Pr6YiOUSl3 ^em°Ved  fr°m 


Treatise  on  Diseases  of  the  Testicle,  p.  522.    The  specimen  is  in  the  Mus.  Ooll 
Surg.  2469.    In  the  Museum  of  St.  Bartholomew's,  Series  xxviii.  No.  61,  is  an  in- 
stance of  very  large  soot-cancer,  in  which,  at  the  borders  of  the  ulcer,  there  are  SZ. 
shaped,  sharp-poxnted  processes,  doubtless  cancerous  papilla,  some  of  which  are  ft! 
i  to  £  an  inch  in  length.  nuia 

"  The  cauliflower  excrescence  of  the  uterus  may  be  most  nearly  compared  with  th« 
extremely  exuberant  epithelial  cancers  such  as  are  described  above. 
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I  have  here  described  may  he  derived  from  the  different  methods  and 
degrees  in  which  the  papillse  are  deformed,  enlarged,  and  involved  in 
the  cancerous  disease.  All,  and  more  than  all,  the  shapes  of  common 
warty  and  condylomatous  growths  may  be  produced.  But  the  same 
general  plan  of  construction  exists  in  all ;  namely,  a  certain  portion  of 
the  skin  or  mucous  membrane  is  infiltrated  with  epithelial  cancer- 
structures  :  on  this,  as  on  a  base  more  or  less  elevated  and  imbedded, 
the  papillae,  variously  changed  in  shape,  size,  and  grouping,  are  also 
cancerous  ;  their  natural  structures,  if  we  except  their  bloodvessels, 
which  appear  enlarged,  are  replaced  by  epithelial  cancer-cells.  And 
herein  is  the  essential  distinction  between  a  simple  or  common  warty  or 
papillary  growth,  and  a  cancerous  one  or  warty  cancer.  In  the  former 
the  papillae  retain  their  natural  structures  ;  however  much  they  may  be 
multiplied,  or  changed  in  shape  and  size,  they  are  either  merely  hyper- 
trophied,  or  are  infiltrated  with  organised  inflammatory  products;  how- 
ever abundant  the  epidermis  or  epithelium  may  be,  it  only  covers  and 
ensheaths  them.  But  in  the  warty  cancer  the  papillae  are  themselves 
cancerous  ;  more  or  less  of  their  natural  shape,  or  of  the  manner  of 
their  increase,  may  be  traced  :  but  their  natural  structures  are  replaced 
by  cancer-structures ;  the  cells,  like  those  of  epithelium,  lie  not  only 
over,  but  within,  them.1 

To  describe  the  interior  structure  of  the  superficial  cancerous 
growths,  we  may  take  as  types  the  most  common  examples  of  cancers 
of  the  lower  lip — those  in  which  the  papillae  are  indeed  involved, 
enlarged,  and  cancerous,  but  not  so  as  to  form  distinct  or  very  pro- 
minent outgrowths. 

The  surface  of  a  vertical  section  through  such  a  cancer  commonly 

'  I  described  the  papillary  origin  and  construction  of  these  cancers  in  1838  (Medical 
Gazette  xxiii  284),  but  was  not  then  aware  of  their  minute  structure.  Later  exam- 
inations have  made  me  sure  that  the  true  distinction  between  them  and  other  papil- 
lary growths  is  as  above  stated.  But  it  is  to  be  observed  that  cancerous  growths  may 
appear  papillary  or  warty,  though  no  original  papillae  are  engaged  in  their  formation. 
Thus  when  papillary  cancers  are  deeply  ulcerated  at  their  centres,  the  base  of  the  ulcer, 
where  all  the  original  papillae  are  destroyed,  may  be  warty,  like  its  borders  where  the 
cancerous  papills  are  evident.  Some  of  the  most  warty-looking  epithelial  cancers  are 
those  which  grow  from  the  deep  tissues  of  the  leg  after  old  injuries.  Tins  may  be 
only  an  example  of  cancerous  growths  imitating  the  construction  of  adjacent .parte,  but 
in  some  instances  (as  in  cysts,  and  on  the  mucous  membrane  of  the  gall-bladder  and 
sZl),  the  warty  cancers  are  probably  examples  of  the  dendritic  mode  of  growth. 
It  must  also  be  a  question  at  present,  whether  some  of  the  most  exuberant  cancers  of 
the  In  are  not  to  be  ascribed  to  this  mode  of  growth.  It  is,  to  say  the  least,  ex- 
tremely difficult  to  trace  their  origin  from  once-natural  papillae. 
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presents,  at  its  upper  border,  either  a  crust  or  scab,  formed  of  ichor, 
detached  scales,  and  blood;  or  else  a  layer  of  detached  epidermoid 
scales  forming  a  white,  crumbling,  pasty  substance.  This  layer  may  be 
imperceptible,  or  extremely  thin  :  but  it  may  be  a  line  or  more  in  thick- 
ness ;  and  it  enters  all  the  inequalities  of  the  surface  on  which  it  lies. 
Its  cells  or  scales  are  not  regularly  tessellated  or  imbricated  like  those 
of  the  epidermis  or  a  common  wart,  but  are  placed  without  order 
loosely  connected  both  with  one  another  and  with  the  subjacent  vascular 
structures,  and  may  be  easily  washed  away. 

Such  a  layer  must  be  regarded,  I  presume,  as  formed  of  epithelial 
cancer-cells,  detached  or  desquamated  from  the  subjacent  vascular  and 
more  perfectly  organised  substance  of  the  cancer.  This  substance 
presents,  in  most  cases,  or  in  most  parts,  a  greyish  or  greyish- white 
colour,  and  shines  without  being  translucent.  It  is  firm  and  resilient, 
close-textured,  and  usually  void  of  any  appearance  of  regularly  lobed, 
granular,  or  fibrous  construction,  except  such  as  may  exist  near  its 
surface,  where  close- set  and  uniformly  elongated  vertical  papillae  may 
make  it  look  striped.  The  greyness  and  firmness  are,  I  think,  the  more 
uniform  and  decided  the  slower  the  growth  of  the  cancer  has  been. 
In  the  acute  cases,  especially  of  secondary  formations,  or  when  the 
cancer  has  been  inflamed,  or  ulceration  is  in  quick  progress,  the  cut 
surface  may  be  opaque  white,  or  of  some  dull  yellow  or  ochre  tint, 
streaked  and  blotched  with  blood  ;  or  it  may,  in  similar  cases,  be  soft 
and  shreddy,  or  nearly  brain-like ;  but  these  appearances  are  very 
rare. 

The  grey  substance  of  epithelial  cancers  commonly  yields  to  pressure 
only  a  small  quantity  of  turbid  yellowish  or  greyish  fluid  ;  but  with 
rare  exceptions,  one  may  squeeze  or  scrape  from  certain  parts  of  the 
cut  surface,  as  if  from  small  cavities  or  canals,  a  peculiar  opaque- white 
or  yellowish  material.  It  is  like  the  comedones,  or  accumulated 
epithelial  and  sebaceous  contents  of  hair-follicles ;  or  even  more  like 
what  one  may  scrape  from  the  epidermis  of  the  palm  or  sole  after  long 
maceration  or  putrefaction.  This  material,  which  is  composed  of 
structures  essentially  similar  to  those  of  the  firmer  substance  of  the 
cancer,  but  differently  aggregated,  supplies  one  of  the  best  charac- 
teristics of  the  disease.  It  may  be  thickly  liquid,  but  more  often  is 
like  a  soft,  half-dry,  crumbling,  curdy  substance  :  pressed  on  a  smooth 
surface,  it  does  not  become  pulpy  or  creamy,  but  smears  the  surface 
as  if  it  were  greasy :  mixed  with  water,  it  does  not  at  once  diffuse 
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itself,  so  as  to  make  the  water  uniformly  turbid,  but  divides  into  minute 
visible  particles.1 

Tbe  qtiantity  of  this  softer  material  is  extremely  various  in  different 
instances  of  epithelial  cancer.  According  to  its  abnndance  and  arrange- 
ment, the  grey  basis-substance  may  appear  differently  variegated  ;  and 
the  more  abundant  it  is,  the  more  does  the  cancer  lose  firmness,  and 
acquire  a  soft,  friable,  and  crumbling  texture.  In  many  cases  the  soft 
substance  appears,  on  the  cut  surface,  like  imbedded  scattered  dots,  or 
small  grains :  these  being  sections  of  portions  contained  in  small 
cavities.  But,  as  the  quantity  increases,  and  the  cavities  containing  it 
augment  and  coalesce,  so  the  firmer  substance  becomes,  as  it  were, 
cribriform  ;  or  when  the  softer  substance  is  washed  away,  it  may  appear 
reticulated  or  sponge-like,  or  as  if  it  had  a  radiated  or  plaited  structure. 
Or,  lastly,  the  soft  substance  may  alone  compose  the  whole  of  the  can- 
cer ;  but  this,  I  think,  is  vary  rarely  the  case,  except  in  secondaiy 
formations  and  in  the  lymphatic  glands. 

Vertical  sections  of  the  more  exuberant  and  the  more  distinctly 
papillary  epithelial  cancers  present  essentially  the  same  appearance  as 
I  have  just  described.  The  upper  border,  corresponding  with  the  ex- 
posed part  of  the  growth,  may  be  overlaid  with  thin  scab,  or  crust,  or 
epidermoid  scales,  detached  and  disorderly,  or  may  be  bare,  like  that 
of  a  section  ,of  common  granulations.  The  cut  surface  is  generally  grey, 
succulent,  and  shining,  with  distinct  appearances  of  vascularity.  Por- 
tions of  it  may  yield  the  peculiar  soft  crumbling  substance  like 
macerated  epidermis  ;  but  this  is,  I  think,  generally  less  abundant  than 
in  the  less  exuberant  and  deeper-set  specimens,  and  is  more  often 
arranged  in  a  radiated  or  plaited  manner. 

The  vertical  sections  of  the  superficial  epithelial  cancers  of  the  in- 
teguments display  many  important  differences,  in  relation  to  the  depth 
to  which  the  cancer-structures  occupy  the  proper  tissues  of  the  skin  or 
mucous  membrane. 

In  some,  only  the  papilla,  or  the  papilla?  and  the  very  surface  of  the 
tissue  on  which  they  rest,  appear  to  be  involved.  The  enlarged  papilte 
in  such  cases  usually  retaining  their  direction  and  their  cylindrical  or 
slenderly  conical  shape,  appear  like  fine  grey  stripes  or  processes 

■  In  these  are  its  distinctions  from  tbe  'juice'  of  either  schirrous  or  medullary 
cancers.  But  it  must  be  remembered  that,  in  the  rare  instance, ,  ,n*h.ch jthduJ 
cancers  are  very  soft,  they  may  yield  a  creamy  or  turbid  V^^J^M 
bo  necessary  to  Kiye  a  caution  against  confounding  tbe  peculiar  material  described 

1:::: z  il*  ™y  ^  ^  ^  wo****    » sermons  ^ 

(compare  p.  615). 
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vertically  raised  on  the  healthy  white  tissue  of  the  integument,  or  on 
its  surface  rendered  similarly  grey  by  cancerous  infiltration.  And  the 
outlines  of  the  papillze  are  commonly  the  more  marked  because  of  their 
contrast  with  the  opaque  white  substance  formed  by  the  epidermoid 
scales  which  cover  them  and  fill  up  all  the  interstices  between  them.  In 
such  cases  the  cancerous  material  may  be  more  abundant  on  the  surface 
than  in  the  substance  of  the  papillae  or  corium ;  and  often  the  whole 
morbid  substance  is  brittle,  and  may  be  separated  from  the  corium 
which  bears  the  papillae. 

But  more  frequently,  and  almost  always  in  such  cases  of  epithelial 
cancers  when  they  are  removed  in  operations,  the  cancerous  structures 
are  more  deeply  set.  They  occupy  the  whole  thickness  of  the  integu- 
ment, or  reach  to  a  level  deeper  than  it.  The  base  or  lower  border  of 
the  diseased  mass  rests  on,  or  is  mingled  with,  the  subcutaneous  or 
submucous  tissues,  whatever  these  may  be— fab,  muscular  fibres,  or  any 
other.  The  lateral  borders  usually  extend  outwards  for  some  distance 
on  each  side,  beneath  the  healthy  integument  which  bounds  the  up- 
raised part  of  the  diseased  growth,  and  which  is  usually  raised  and. 
everted  so  as  to  overhang  the  adjacent  surface.  In  nearly  all  these, 
also,  while  the  surface  and  central  parts  of  the  cancer  are  being  de- 
stroyed by  ulceration,  its  base  and  borders  are,  at  a  greater  rate,  ex- 
tending more  deeply  and  widely  in  the  subcutaneous  or  submucous 
tissues. 

The  bases  of  the  most  exuberant  and  most  distinctly  papillary  can- 
cers are  rarely,  in  the  early  periods  of  their  growth,  either  deeply  or 
widely  set  in  the  integument.  They  rarely,  I  believe,  occupy  more 
than  the  thickness  of  the  portion  of  the  skin  or  mucous  membrane  from 
which  the  growths  spring :  they  sometimes  occupy  less.  But,  in  their 
later  growth,  and  especially  when  ulceration  is  progressive,  the  same 
deeper  and  wider  extension  of  the  base  of  the  cancer  ensues  as  I  men- 
tioned in  the  last  paragraph. 

All  the  foregoing  description  will  have  implied  that  the  proper 
structures  of  the  diseased  parts  are  mixed  up  with  the  cancer-structures 
inserted  among  them ;  the  condition  of  parts  is  here  exactly  com 
parable  with  that  of  other  cancerous  infiltrations.  (Compare  p  610  ) 
The  boundaries  of  the  cancer,  as  seen  in  sections,  usually  appear  to  the 
naked  eye  well  defined  ;  yet  it  is  often  easy  to  see  portions  of  the 
natural  tissues  extending  into  it,  these  being  continuous  with  those 
portions  among  which  the  cancer-structures  arc  infiltrated  This  • 
especially  evident  when,  as  in  the  lip  or  tongue,  the  superficial  muscul* 


is  is 
ar 


z  z 


706 


EPITHELIAL  CANCER: 


fibres  are  involved.  Pale  red  bands  may  tben  be  traced  into  or  witbin 
the  cancer  ;  and  the  microscope  will-  prove,  if  need  be,  their  muscular 
structure.  Or  when  these  cannot  be  traced,  yet  we  may  find  the  con- 
nective tissue  of  the  involved  skin  or  mucous  membrane. 

Concerning  the  changes  that  ensue  in  the  tissues  thus  involved  in 
the  deeper  parts  of  epithelial  cancers,  I  believe  that  what  was  said  of 
those  in  cancerous  breasts  (pp.  610  and  616)  might  be  here  nearly  re- 
peated, regard  being  had  to  the  original  differences  of  the  tissues  in  the 
respective  cases.  In  general,  the  natural  structures  in  these  cases 
appear  not  to  grow  ;  gradually,  but  not  all  at  the  same  rate,  they  de- 
generate and  are  removed,  till  their  place  is  completely  occupied 
by  the  increasing  cancer-structures,  and  an  entire  substitution  is  ac- 
complished. So,  too,  what  was  said  of  the  stroma  of  scirrhous  cancers 
of  the  breast  might  be  repeated.  These  epithelial  cancers  have  no 
stroma  of  their  own  ;  their  proper  structures  are  sustained  by  the 
remains  of  the  original  textures  of  the  affected  part.  And,  as  in  the 
scirrhous  cancers,  so  in  these  ;  when  they  grow  very  quickly,  they 
occupy  a  comparatively  small  area  of  the  original  tissues,  and  may 
appear  like  nearly  distinct  tumours. 

In  the  most  exuberant  epithelial  cancers,  and  in  those  that  are  pro- 
minent, like  warts  or  condylomata,  there  is  more  growth  of  the  natural 
tissues  ;  those,  not  of  the  papillae  alone,  but  of  the  basis  of  the  skin  or 
mucous  membrane,  may  be  traced  into  the  outgrowth,  forming  a 
stroma  for  the  cancer-structures,  and .  surmounted  by  the  cancerous 
papillae.  Such  a  stroma  may  be  well  traced  in  many  soot-cancer- warts  : 
the  connective  tissue  extends  from  the  level  of  the  cutis,  in  vertical  or 
radiating  and  connected  processes  among  which  the  cancer-cells  lie  ; 
and  one  may  compare  them  with  the  osseous  outgrowths  that  form  an 
internal  skeleton  of  a  cancer  on  a  bone  (see  p.  660). 

The  tissues  bordering  on  the  superficial  epithelial  cancers  appear 
generally  healthy,  but  they  are  often  increased  in  vascularity,  and 
succulent.  The  adjacent  corium  also  may  appear  thickened,  with  its 
papillae  enlarged,  and  an  unusual  quantity  of  moist  opaque-white  cuticle 
may  cover  them.1  This  condition  is,  however,  not  frequent,  neither  is 
it  peculiar  to  the  environs  of  cancer;  changes,  essentially  similar,  are 
often  observed  around  chronic  simple  ulcers  of  the  integuments. 

.  M  Loberfc  (Traiti  Pratiquc,  p.  618)  quotes  from  M.  Eollin,  that  the  tissues  around 
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The  deep-seated  epithelial  cancers  remain  to  be  described.    In  the 
progress  of  all  the  preceding  varieties  of  the  superficial  form  of  the 
disease,  especially  when  their  surfaces  are  -ulcerating,  we  may  trace  a 
constant  sub-integumental  extension  of  their  bases,  in  both  width  and 
depth;   an  extension  which  is  more  than  commensurate  with  the 
destruction  at  the  surface,  and  in  the  course  of  which  no  tissue  is 
spared.    Now,  the  same  cancerous  infiltration  of  the  subcutaneous  or 
submucous  tissues,  which  is  thus  the  common  result  of  the  extension 
of  the  disease  from  the  surface,  may  also  occur  primarily :  that  is, 
the  first  formation  of  epithelial  cancers  may  be  in  masses  of  circum- 
scribed infiltration  of  the  tissues  beneath  healthy  skin  or  mucous 
membrane.    The  same  condition  is  more  frequent  in  the  epithelial 
cancers  that  form,  as  recurrences  of  the  disease,  near  the  seats  of 
former  operations,  or,  as  secondary  deposits,  about  the  borders  of  pri- 
mary superficial  growths. 

In  comparison  with  the  superficial  form,  the  primary  deep-seated 
epithelial  cancer  is  a  very  rare  disease  ;  yet  it  is  frequent  enough  for  me 
to  have  seen,  within  the  same  year,  three  cases,  which  I  will  describe ; 
for  they  were  all  well-marked  examples. 

A  chimney-sweep,  thirty-two  years  old,  died  suddenly,  suffocated,  in 
the  night  after  his  admission  into  St.  Bartholomew's. 

He  had  had  cough  for  six  months,  and  aphonia  and  dyspnoea  for 
two  months.  A  scrotal  soot-cancer  had  been  removed  from  his  brother 
in  the  previous  year. 

I  found  a  wide-spread  layer  of  firm  substance,  exactly  like  that  of 
the  majority  of  epithelial  cancers,  under  the  mucous  membrane  of  the 
larynx,  involving  the  left  border  of  the  epiglottis,  the  left  arytenoid 
cartilage,  the  intervening  aryteno-epiglottidean  fold,  part  of  the  right 
arytenoid  cartilage,  and- the  upper  and  posterior  third  of  the  left  akTof 
the  thyroid  cartilage.  In  all  this  extent,  the  diseased  substance  lay  be- 
neath the  mucous  membrane,  which,  though  very  thinly  stretched  over 
some  parts  of  it,  appeared  healthy,  was  covered  with  ciliated  epithelium 
wherever  I  examined  it,  and  could  every  where  be  separated  in  a  distinct 
layer.*  All  the  submucous  tissues  were  involved  ;  the  cartilages  as  it 
were  buried  in  the  growth,  appeared  less  changed  than  the  softer  parts. 

be  too  tedious  to  describe  them  minutely,  while,  as  I  believe,  they  are  essentials 

Z '   f    „  >  CT°rqTeYf  the  sa™  aff-tions  in  the  scirrhous  and  medullary  "  f 
cers,  of  which  I  have  already  givon  some  account  y 

of  a .        *~  refemd 10  in  ,u  tw°     — - » «><«„»„,„„ 
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The  surface  of  the  growth,  as  covered  with  the  mucous  membrane,  was 
lowly  lobed,  or  tuberculated,  raised  from  one  to  two  lines  above  the 
natural  level ;  its  border  was  in  many  parts  sinuous.  The  cancerous 
substance  was  firm,  elastic,  compact,  greyish  and  white,  sbining, 
variously  marked  on  its  section  with  opaque-white  lines.  It  appeared 
wholly  composed  of  the  usual  minute  structures  of  epithelial  cancers, 

including  abundant  laminated  epithelial  cap- 
sules. All  the  epithelial  structures  were  of 
the  scale-like  form,  though  collected  in  the 
tissues  under  a  membrane  covered  with  ciliated 
epithelium. 

A  man  was  admitted  into  the  Hospital,  in  a 
dying  state,  with  a  large  firm  swelling  between 
the  lower  jaw  and  the  hyoid  bone,  the  increase 
of   which  had  produced  great   difficulty  of 
breathing  and  swallowing.    After  his  death, 
the  greater  part  of  the  swelling  was  found  to 
be  due  to  cancer  of  the  deep  tissues  of  the 
tongue,  and   of  the   fauces   and  lymphatic 
glands.   A  section  of  the  parts  (as  in  Fig.  116) 
showed  that  the  muscular  and  other  structures 
of  the  posterior  two-thirds  of  the  tongue  were 
completely  occupied  by  a  firm  cancerous  infil- 
tration :  but  the  raucous  membrane  of  the 
tongue  was  entire ;  its  various  papillary  struc- 
tures were  healthy  and  distinct;  it  was  only 
tight-stretched  and  adherent  on  the  surface  of 
the  cancer.    From  the  base  of  the  tongue  the 
cancer  extended  backwards  and  downwards  on 
both  sides  of  the  fauces,  and  as  far  as  the  vocal 
cords,  preserving  in  its  whole  extent  the  characters  of  a  massive  in- 
filtration of  all  the  submucous  tissues.    It  was  covered  with  healthy- 
looking  mucous  membrane  in  every  part,  except  just  above  the  nght 
vocal  cord,  where  it  protuded  slightly  through  a  circular  ulcer  less  than 
half-an-inch  in  diameter.    The  substance  of  the  disease  presented  to 
the  assisted  as  well  as  to  the  unaided  sight,  and  touch  the  well-marked 
characters  of  epithelial  cancers.    The  lymphatic  glands  were  smnlarly 

"tleman,  sixty-four  years  old,  had,  on  ^^J^ 
side  of  his  nose,  a  flat,  lowly  lobed  or  tuberculated  growth,  an  inch  tn 


Fig.  116. 
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diametorg,  radually  rising  above  the  level  of  the  adjacent  skin  to  a 
height  of  one  and  a  half  or  two  lines.  It  was  covered  with  skin,  which 
was  very  thin  and  adherent,  and  florid  with  small  dilated  bloodvessels, 
like  those  in  the  skin  of  his  cheek.  The  base  of  the  growth  rested  on 
the  bones ;  it  felt  like  an  infiltration  of  all  the  thickness  of  the  deeper 
part  of  the  skin  and  subcutaneous  tissues,  and  moved  as  one  broad  and 
thick  layer  of  morbid  substance  inserted  in  the  skin.  In  its  middle  and 
most  prominent  part  was  a  fissure  nearly  a  line  in  depth,  with  black, 
dry  borders,  from  which  a  very  slight  discharge  issued.  It  was  very 
painful,  and,  beginning  from  no  evident  cause,  had  been  ten  weeks  in 
regular  progress. 

I  removed  this  disease,  and  found  in  its  centre  a  small,  roundish 
mass  of  soft,  dark,  grumous  substance,  like  the  contents  of  a  sebaceous 
cyst.1  Around  the  cavity  in  which  this  was  contained,  all  the  rest  of 
the  disease  appeared  as  am  outspread  infiltration  of  firm  yellowish  and 
white  cancerous  substance  in  the  tissues  under  the  stretched  and  ad- 
herent but  entire  skin.  It  extended  as  deep  as  the  periosteum  of  the 
nasal  bones.  Soft,  crumbling,  and  grumous  substance  could  be  scraped 
from  it ;  and  it  yielded  well-marked  elements  of  epithelial  cancer,  with 
numerous  laminated  capsules.  During  the  healing  of  the  operation- 
wound,  a  similar  small  growth  appeared  in  the  adjacent  tissues  It  was 
destroyed  with  caustic  by  Mr.  Hester,  and  the  patient  remained  well 
for  at  least  ten  years  after  the  operation. 

Besides  cases  such  as  these,  which  may  suffice  for  a  general  de- 
scription of  the  disease,  many  might  be  cited  of  what  may  be  regarded 
as  an  intermediate  form,  in  which  both  the  skin  or  mucous  membrane 
and  the  subjacent  tissues  are  simultaneously  affected,  but  the  latter  to 
a  much  larger  extent  than  the  former.  Such  cases  are  far  from  rare  in 
the  lower  hp  and  tongue.  They  are  characterised  by  the  existence  of 
a  roundish  firm  or  hard  and  elastic  lump,  deep  set  in  the  part,  and 
well  defined  to  the  touch,  with  its  surface  little,  if  at  all,  raised  and 
having  at  some  part  of  its  surface  either  a  portion  of  cancerous  inWu 
ment,  or  a  small  ulcer  or  fissure.  b 

Now  these  cases  of  deep-seated  epithelial  cancers  have  much  inte 
rest,  as  well  in  practice  as  in  their  bearing  on  the  pathology  of  the 
disease.    They  are  instances  of  the  disease  of  which  it  is  impossible  to 
speak  as  of  mere  augmentations  of  the  natural  structures ;  there  is  in 

'  Mr.  Hester  and  Mr.  Eye,  who  saw  this  case  some  weeks  before  I  did  f  n 
that  it  presented,  at  first,  all  the  characters  of  a  common  ,      d' told  me 

it  quite  probable  that  it  was  an  sample  of  ep^7r7Z^  {  7  ''  1  think 
such  a  cyst.  P        epitneliui  cancer  formed  in  and  around 
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them  no  trace  at  all  of  the  assumed  homology  of  epithelial  growths ; 
there  is  in  them  no  progressive  formation  of  epithelial  cells  gradually 
penetrating  from  the  surface  into  the  substance  of  the  cutis  ;  their  pro- 
gress, or  a  part  of  it,  is  from  the  deeper  parts  towards  the  surface. 

The  epithelial  cancers  in  or  near  the  integuments  are  so  prone  to 
ulceration,  that  the  occasions  of  seeing  them  as  mere  growths  are  com- 
paratively rare.  The  state  in  which  they  are  usually  shown  to  us  is 
that  of  progressive  ulceration  of  the  central  and  superficial  parts,  with 
more  than  equal  growth  of  the  bordering  and  deeper  parts.  In  this 
state,  indeed,  they  present  the  type  of  that  which  is  commonly  de- 
scribed as  the  cancerous  ulcer,  a  type  which  is  observed  also  in  some 
examples  of  the  scirrhous  cancer  (p.  638),  and  more  rarely  in  the  me- 
dullary. 

In  the  superficial  first- described  form  of  the  disease,  the  ulceration, 
usually  begins  either  as  a  diffused  excoriation  of  the  surface  of  the  can- 
cer, the  borders  of  which  are  alone  left  entire,  or  else  as  a  shallow  ulcer 
extending  from  some  fissure  or  loss  of  substance  at  which  the  disease 
commenced.  The  discharge  from  the  excoriated  or  ulcerated  surface 
usually  concretes  into  a  scab,  or  a  thicker  dark  crust,  beneath  which, 
as  well  as  beyond  its  edges,  ulceration  gradually  extends  in  width  and 
depth. 

A  nearly  similar  method  is 'observed,  I  believe,  in  the  earliest  ulcer- 
ation of  the  papillary  and  other  more  exuberant  epithelial  cancers. 
The  central  parts  ulcerate  first,  and  the  ulcer,  from  this  beginning, 
deepens  and  widens,  destroying  more  and  more  of  the  cancer-structures  ; 
but  its  rate  of  destruction  is  never  so  quick  as  that  of  the  increase  of 
the  borders  and  base  of  the  cancer. 

In  the  deep-seated  epithelial  cancers,  other  methods  are  observed  in 
the  first  ulceration.  Sometimes  the  skin  or  mucous  membrane  over 
them,  becoming  adherent  and  very  thin,  cracks,  as  it  may  when  adhe- 
rent over  a  scirrhous  cancer  (p.  637).  Such  a  crack  may  remain  long 
with  little  or  no  increase,  dry  and  dark,  and  scarcely  discharging  ;  but 
it  is  usually  the  beginning  of  ulceration,  which  extends  into  the  mass 
of  the  cancer.  In  other  cases,  with  inflammation  of  the  cancer,  its  cen- 
tral  parts  may  soften  and  perhaps  suppurate  ;  and  then  its  liquid  con- 
tents being  discharged  (sometimes  with  sloughs),  through  an  ulce- 
rated opening,  or  a  long  fissure,  a  central  cavity  remains,  from  the  un- 
'  even  walls  of  which  ulceration  may  extend  in  every  direction.  And, 
again,  in  other  cases,  especially,  I  think,  in  secondary  formations,  and 
in  those  under  the  scars  of  old  injuries,  the  cancer  protrudes,  through 
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a  sharply-bounded  ulcer,  in  the  sound  integument  or  scar,  and  grows  ex- 
uberantly, with  a  soft,  shreddy  surface,  like  a  medullary  cancer,  or  with 
a  firmer,  warty,  or  fungous  mass  of  granulations. 

But  though  the  beginnings  of  the  ulcers  be  thus,  in  different 
instances,  various,  yet  in  their  progress  they  tend  to  uniformity.  The 
complete  ulcer  is  excavated  more  or  less  deeply,  and  is  usually  of  round, 
or  oval,  or  elongated  shape.    Its  l>ase  and  borders  are  hard,  or  very 
firm,  because,  as  one  may  see  in  a  section  through  it,  they  are  formed 
by  cancerous  substance  infiltrated  in  the  tissues  bounding  it.  The 
thickness  of  this  infiltration  is  commonly  in  direct  proportion  to  the 
extent  of  the  ulcer,  from  a  line  to  half-an-inch  or  more  :  we  may  feel  it 
as  a  distinct  and  well-defined  indurated  boundary  of  the  whole  ulcer, 
hindering  its  movement  on  the  deeper  tissues.    The  surface  of  the  base 
of  the  ulcer  is  usually  concave,  unequal,  coarsely  granulated,  nodular, 
or  warty  :  it  is  florid,  or,  often,  of  a  dull  vermilion,  or  rusty  red  colour  j 
it  bleeds  readily,  but  not  profusely ;  and  yields  a  thin  ichorous  fluid, 
which  is  apt  to  form  scabs,  and  has  a  peculiarly  strong,  offensive  odour, 
something  like  that  of  the  most  offensive  cutaneous  exhalations.  The 
borders  of  the  ulcer,  or  some  parts  of  them,  are  generally  elevated, 
sinuous,  tuberous,  or  nodulated ;  frequently,  they  are  everted  and,  to  a 
less  extent,  undermined.    They  derive  these  characters,  chiefly,  from 
the  cancerous  formations  beneath  the  skin  or  mucous  membrane  that 
surrounds  the  ulcer.     These  formations  may  be  in  a  nearly  regular 
layer,  making  the  border  of  the  ulcer  like  a  smoothly  rounded  embank- 
ment ;  but  oftener,  though  continuous  all  round  the  ulcer,  they  are  un- 
equal or  nodular,  and  then  corresponding  nodules  or  bosses,  from  a  line 
to  nearly  an  inch  high,  may  be  raised  up  round  the  ulcer,  or  some  part 
of  it.    Moreover,  these  upraised  borders  may  so  project  as  to  overhang 
both  the  base  of  the  ulcer  and  the  adjacent  healthy  surface  of  the  skin 
or  mucous  membrane  ;  they  thus  appear,  at  once,  undermined  and 
everted.    When  they  are  everted,  healthy  skin  is  usually  reflected 
under  them,  and  continued  beneath  them  to  their  extreme  boundary 
When  the  papillary  character  of  the  primary  growth  was  well  marked 
the  borders  of  the  ulcer  often  present,  instead  of  the  characters  just 
described,  a  corresponding  papillary  or  warty  structure  :  for  in  these 
cases,  the  cancer  continues  apt  to  affect  especially  the  papilla,  and 
widening  areas  of  them  become  its  seat  as  it  extends.    And,  even  at 
the  base  of  the  very  deep  ulcers,  the  cancerous  granulations!  though 
nsmg  from  the  tissues  far  deeper  than  papillee,  may  have  a  eimilal 
warty  construction.  J 
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The  characters  of  the  ulcer  here  described  are  generally  retained, 
however  deep,  and  into  whatever  tissues,  the  cancer  may  extend.  For 
the  proper  tissues  of  the  successively  invaded  parts,  at  first  infiltrated 
with  cancer-structures,  seem  to  be  quickly  disparted  and  then  removed  : 
even  the  bones  rarely  produce  any  out-growths  corresponding  with 
those  that  are  found  in  medullary  cancers ;  they  become  soft,  are  broken 
up,  and  at  length  utterly  destroyed.  Epithelial  cancers  thus  extending 
produce  the  changes  described,  as  characteristic  of  malignant  ulceration, 
in  p.  382  ;  and  by  similar  extension  (especially  in  the  affections  of  the 
lymphatic  glands),  they  lay  open  great  bloodvessels  more  often  than 
pny  other  ulcers  do.  I  have  seen  three  cases  in  which  the  femoral  ar- 
tery was  thus  opened  by  ulceration  extending  from  the  epithelial  can- 
cerous inguinal  glands. 

The  minute  component  structures  of  the  epithelial  cancers  are  alike 
among  all  the  varieties  of  construction  and  external  shape  that  I  have 
now  described  ;  and,  if  we  omit  the  proper  textures  of  the  part  affected, 
they  may  be  thus  enumerated  :  (a.)  epithelial  cancer-cells  ;  (&.)  nuclei, 
either  free,  or  imbedded  in  blastema  or  protoplasm ;  (c.)  endogenous  or 
brood-cells;  («Z.)  laminated  epithelial  capsules,  or  epithelial  globes. 
Prom  each  of  these,  by  degeneration  or  other  change,  several  apparently 
different  forms  may  be  derived.  The  proportions,  also,  in  which  they 
are  combined  are  various  in  different  specimens  ;  but  I  believe  that 
diversities  of  appearances  to  the  naked  eye,  are  not  so  connected  with 
these  proportions,  as  with  the  methods  of  arrangement,  the  degrees  of 
degeneration  of  the  component  structures  and  the  mingling  of  the  pro- 
ducts of  inflammation  in  the  cancer. 

(a.)  The  most  frequent  cells  (Pig.  117,  a),  and  those  which  may  be 
regarded  as  types,  are  nucleated,  flattened,  thin  and  scale-like.  They 
are,  generally,  round  or  round-oval ;  but  they  seldom  have  a  regular 
shape ;  their  outline  is,  usually,  at  some  part,  linear,  or  angular,  or  ex- 
tended in  a  process.  Their  average  chief  diameter  is  about  7|g-  of  an 
inch  ;  but  they  range  from  ^  to  or  perhaps  beyond  these  limits. 

In  the  clear,  or  very  palely  nebulous,  cell-contents,  a  few  minute 
granules  usually  appear,  either  uniformly  scattered,  or  clustered,  as  in 
an  areola,  round  the  nucleus. 

The  nucleus  is  usually  single,  central,  and  very  small  in  comparison 
with  the  cell,  rarely  measuring  more  than  77;W  °f  an  inch  in  its  lonSest 
diameter :  it  is  round  or  oval,  well  defined,  and  subject  to  no  such 
varieties  of  shape  and  size  as  the  cell.    It  is  usually  clear  and  bright, 
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and  is  often  surrounded  by  a  narrow  clear  area  ;  it  may  contain  two  or 
more  minute  granules,  but  rarely  has  a  bright  distinct  nucleolus. 

But  many  of  the  cells  may  deviate  widely  from  these  characters  : 
the  most  various  and  (if  the  term  may  be  used)  fantastic  shapes  may 
be  found  mingled  together.    The  younger  cells  are  generally  smaller, 


rounder,  more  regular,  less  flattened  to  the  scale-like  form,  clearer,  and 
with  comparatively  large  nuclei.  The  older  (as  I  suppose)  appear 
drier  and  more  filmy  ;  they  are  often  void  of  nuclei,  and  like  bits  of 
membrane  in  the  shape  of  epithelial  scales  (b)  :  they  are  flimsy,  too,  so 
that  they  are  very  often  wrinkled  or  folded  and  rolled  up,  so  as  to  look 
fibrous  (c),  and  not  unlike  the  elongated  epithelium-scales  so  often 
seen  on  the  dorsum  of  the  tongue.  Independently  of  differences  of  age, 
some  cells  are  prolonged  in  one,  two,  or  more  slender  or  branching  pro- 
cesses ;  some  are  very  elongated  (as  d)  ;  some  are  void  of  nuclei ;  some, 
within  their  pale  borders,  present  one  or  two  dimly-marked  concentric 
rings,  as  if  they  had  laminated  walls. 

To  these  varieties  may  be  added  such  as  depend  on  the  progressive 
degeneration  of  the  cells.  The  most  frequent  (besides  the  withering 
which,  I  suppose,  is  shown  in  the  shrivelled  flimsy  scales  without  nuclei 


Fig.  118. 

just  mentioned)  is  the  change  like  fatty  degeneration  in  other  cancer- 
structures.  One  of  the  most  frequent  effects  of  such  degeneration  is 
that  the  place  of  the  nucleus  is  occupied  by  a  circular  or  oval  group  of 

tn  Vari°US  epithclial  ^ce'-Mlls  or  scales.  Magnified  350  times:  referred 

MaSedL  til:11'  ^  ^  *  6Pithelial  ^  "         °f  *«* 
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minute  oily-looking  molecules,  some  bright  with  black  borders,  some 
dark  (Fig.  118).  Others,  like  these,  or  larger,  are  generally  scattered 
through  the  cell.  With  the  progress  of  the  degeneration,  all  trace  of 
the  nucleus  is  lost;  the  molecules  increase  in  number  and  in  size,  till 
the  whole  cell  or  scale  appears  filled  with  them,  or  is  transformed  into 
an  irregular  mass  of  oily-looking  particles,  differing  in  shape  alone  from 
the  common  granule-masses  of  fatty  degenerations. 

(b.)  Nuclei,  either  free  or  imbedded  in  a  dimly  molecular  or  granu- 
lar protoplasm,  are  commonly  found  mingled  with  the  cells.  I  believe 
they  occur  in  the  greatest  abundance  in  the  most  acute  cases.  They 
may  be  just  like  the  nuclei  of  the  cells  ;  but,  usually,  among  those 
that  are  free,  many  are  larger  than  those  in  the  cells  ;  and  these,  reach- 
ing a  diameter  of  more  than  -g^-g-  of  an  inch,  at  the  same  time  that 
they  appear  more  vesicular  and  have  larger  and  brighter  nucleoli,  ap- 
proximate very  closely  to  the  characters  of  the  nuclei  of  scirrhous  and 
medullary  cancer-cells.  Indeed,  I  have  seen  many  nuclei  in  soot-can- 
cers, which,  if  they  had  been  alone,  I  could  not  have  distinguished 
from  such  as  are  described  at  page  614 :  yet  all  the  other  structures  of 
these  specimens  were  those  usual  in  epithelial  cancers,  and  between  the 
different  characters  of  nuclei  there  were  all  possible  gradations.  The 
free  nuclei,  like  the  cells,  may  be  found  in  all  stages  of  degeneration 
(Fig.  118). 

(c.)  Those  which  are  named  brood-cells,  or  endogenous  cells,  pre- 
sent many  varieties  of  appearance,  which  may  be  regarded  as  the  results 
of  one  or  more  nuclei,  enclosed  within  cells,  assuming,  or  tending  to 
assume,  the  characters  of  nucleated  cells  (Fig.  11 9). 1  In  some  cells  a 
nucleus  appears  very  large,  clear,  pellucid,  spherical :  it  loses,  ab  the 
same  time,  its  sharply-defined  outline,  its  boundary  becomes  shadowed, 
and  it  looks  like  a  hole  or  vacant  space  in  the  cell  (a).  Thus  enlarging, 
the  nucleus  may  nearly  fill  the  cell,  and  appear  as  a  pellucid  vesicle.  L 
think,  however,  that  such  nuclei  rarely  grow  to  be  cysts  ;  for  cysts  con- 
taining serous'or  other  fluids  are  very  rarely  found  in  epithelial  cancers. 
Neither  have  I  seen  instances  of  free  nuclei  changed,  as  those  in  the 
cells  are.2 

»  We  owe  the  ability  to  interpret  these  appearances,  which  illustrate  many  things 
interesting  in  the  general  physiology  of  cells,  almost  entirely  to  Virchow  (in  his  Archiv, 
iii  197)  and  Rokitansky,  he.  cit.  The  vesicular  spaces  which  sometimes  form  not 
only  in  cancer-cells,  as  described  in  the  text,  but  in  the  cells  of  other  parts,  as  in  the 
thymus  Virchow  has  since  described  by  the  name  of  physaJides  (brood-cavitics),  whilst 
to  the  cells  in  which  these  spaces  arise,  he  has  given  the  name  of  physaliphores 

*  Virchow,  however  {Wilrtbtirg  Vtrhandl.  i.  100),  mentions  having  found  in  a 


MICROSCOPIC  STRUCTURE  OF  EPITHELIAL  CANCER.  715 

The  enlarged  nucleus  may  remain  completely  pellucid  or  barren ; 
but  often  granular  matter  appears  to  fill  it ;  and,  as  often,  one  or  two 
corpuscles  form  in  it,  which  now  appear  as  its  nuclei,  and  make  it  as- 
sume the  character  of  a  cell,  endogenous  within  the  first  or  parent-cell 
(b).  The  sketches  show  many  of  the  appearances  that  may  be  hence 
derived ;  and  others  may  be  thus  explained.  When  a  cell  contains  two 
nuclei,  one  only  of  these  may  enlarge  or  become  inflated  (if  I  may  nse 
such  a  term  for  that  which  fills  with  liquid,  not  with  air)  ;  the  other 
may  be  then  pressed  against  the  wall  of  the  cell.  Or  both  nuclei  may 
alike  proceed  to  the  grade  of  cells,  and  two  cells,  flattened  at  their  place 
of  mutual  compression,  appear  within  the  parent-cell  (c)  :  or  a  second- 


Pig.  119. 


D 


ary  nucleus,  i.e.  one  formed  within  an  enlarged  nucleus,  may  enlarge 
like  its  predecessor,  and  become  like  a  pellucid  cavity,  or  may  become 
a  secondary  cell,  and  contain  its  tertiary  nucleus  ;  hence,  possibly,  the 
concentric  appearance  above  mentioned  may  be  referred  to  the  series 
of  successively  enclosed  cell- walls  (d).  And  changes  such  as  these  may 
equally  occur  with  more  than  two  nuclei  :  a  cell  of  any  grade,  primary, 
secondary,  or  later,  may  be  filled  with  a  numerous  '  brood '  of  nuclei, 
in  which  all  the  above- described  changes  (but  not  the  same  in  all)  may 
be  repeated. 

(cl.)  The  laminated  capsules,  as  I  have  called  them  (  '  globes  epider- 
miques '  of  Lebert),  are  the  most  singular  structures  of  the  epithelial 
cancers  (Fig.  120).  They  are  not,  indeed,  peculiar  to  this  disease  ;  for 
I  have  found  exactly  corresponding  structures  in  the  contents  of  an 
epidermal  and  sebaceous  cyst ;  and  Virchow  says  these  are  common  in 
all  accumulations  of  epidermis.1  But,  I  believe,  they  are  not  so  frequent 
or  so  well  marked  in  any  other  morbid  growths  as  they  are  in  nearly 
every  epithelial  cancer. 

Their  great  size  at  once  attracts  the  eye  ;  they  are  visible  even  to 

Pig.  119.  Epithelial  cancer-cells,  with  endogenous  development  of  nuclei  as  de- 
scribed in  the  text.    Magnified  350  times. 


cauliflower  excrescence  of  the  uterus,  alveoli  which,  after  the  plan  of  proliferous  cvsts 
contained  secondary  papillary  growths.  ^  ' 

1  Archiv.  iii.  200. 
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the  unaided  sight,  especially  when  the  softer  curdy  material  of  the 
cancer,  in  which  they  are  generally  most  abundant,  is  pressed  out  on 
glass.  They  appear,  at  first  sight,  like  spherical  or  oval  cysts,  from 
to  to  6"ott  °f  an  mcn  in  diameter,  walled  in  by  irregular  fibrous  tissue, 
and  containing  granular  matter,  nuclei,  or  cells,  obscurely  seen  within 
them  (Fig.  120,  c).    They  may  be  clustered  together  in  a  mass  or  a 


long  cylinder  (d)  ;  but,  by  breaking  them  up,  or  looking  more  closely, 
it  becomes  evident  that  the  appearance  of  fibrous  tissue  is  due  to  one's 
seeing  the  edges  of  epithelial  scales,  which,  in  successive  layers,  are 
wrapped  round  the  central  space.  Such  scales  may  be  broken  off,  in 
groups  of  two,  three,  or  more,  retaining  the  curved  form  in  which  they 
have  lain  (Fig.  120,  a).  When  detached,  they  generally  appear  like 
the  driest  and  most  filmy  of  the  epithelial  scales  composing,  the  rest 
of  the  cancer  (b)  ;  often  they  are  folded,  and  look  fibrous  even  when 
separated ;  their  nuclei  are  shrivelled,  or  not  visible ;  their  contents  are 
often  granular.  As  they  lie  superposed,  they  appear  closely  compacted ; 
but  not  nnfrequently  granules  are  distinct  in  the  outer  laminar  spaces, 
or  on  the  inner  surface  of  detached  pieces. 

The  contents  filling  the  central  spaces  in  these  laminated  capsules 
are  extremely  various  ;  sometimes  granular  and  oily  particles  diffused 
in  some  nebulous  material;  more  often,  along  with  these,  cells  or  nuclei 
(c,  d).  Sometimes  one  cell  is  thus  enclosed,  sometimes  two  or  more, 
and  these  not  scale-like,  but  oval  or  round  and  plump,  having  distinct 
and  generally  large  nuclei:  or  a  crowd  of  nuclei  may  be  enclosed: 
and  briefly,  these  nuclei  may  appear  in  any  of  those  various  states 
which  I  described  just  now  in  the  acoount  of  the  endogenous  epithe- 

Eig.  120.  Laminated  opitholi.il  capsules,  described  in  the  test.  Magnified  about 
2.)0  times. 
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B 


Pig.  121. 


Hal  cells.  Indeed  it  is  probable  that  the  last  sentence  of  that  descrip  - 
tion  (p.  716)  might  begin  the  history  of  the  development  of  these 
capsules;  for  I  know  no  method  of  ex- 
plaining them,  except  that  taught  by 
Rokitansky,  and  illustrated  by  the  dia- 
grams copied  here  (Fig.  121). 1 

In  one  of  the  simplest  cases,  we  may 
suppose  a  nucleus  largely  inflated  and 
filled  with  a  brood  of  (say  fonr)  second- 
ary nuclei,  which  proceed  to  the  formation 
of  secondary  cells  (Fig.  121,  a).  If,  now, 
only  one  of  the  nuclei  of  these  secondary 
cells  becomes  enlarged,  it  will  not  only 
extend  its  own  cell's  wall  into  contact 
with  that  of  the  cell  containing  it,  but 
will  at  the  same  time  press  the  three 
other  cells  into  similar  contact,  and  thus 
appear  invested  with  laminated  epithelial 
scales.    Such  a  state,  with  the  nuclei  of 

the  investing  scales,  is  shown  in  b.  A  greater  complexity  of  similar 
events  is  shown  in  c,  in  which,  among  a  very  large  number  of  second- 
ary endogenous  nuclei,  many  are  persistent  as  nuclei,  while  others, 
developed  to  nucleated  cells,  are  laminated  around  them.  But,  among 
the  nuclei,  two  are  represented  as  enlarged  and  containing  tertiary 
'  broods  '  of  nuclei,  among  which  the  same  changes  have  ensued  as  in 
the  preceding  generation.  And  it  is  evident  that  if  any  in  the  group  a 
had  now  singly  enlarged,  the  rest,  with  aU  the  cells  and  nuclei  around 
them,  must  have  arranged  themselves  or  been  compressed  into  imbrica- 
ted scales,  so  as  to  form  a  large  laminated  capsule. 

The  component  structures  now  described  appear  to  be  disorderly 
placed  in  the  mass  of  epithelial  cancer,  in  the  interstices  of  the  natural 
structures,  or  of  their  remains,  and  even  apparently  within  muscular 
fibres.2  The  laminated  capsules  are,  I  believe,  most  abundant  in  the 
softer  substance,  but  they  are  not  confined  to  it.  The  texture  of  the 
mass  is  such  as  makes  it  very  difficult  to  obtain  a  sufficiently  thin  sec- 

RokkLky '    DiagramS  °f       Productio11  of  th°  laminated  epithelial  capsules,  from 


1  From  his  essay,  Ucber  die  Ci/stc  ;  b'ig\  ij. 
C  0.  "Wober  in  Virchow's  Archiv,  vol.  xv.  1859. 
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tion  with  the  structures  undisturbed  ;  but  in  sections  of  scrotal  cancers 
I  have  seen  the  laminated  capsules  imbedded  at  distant  intervals  among 
the  simpler  epithelial  structures,  and  the  turgid  large  capillaries  as- 
cending towards  the  surface  and  forming  near  it  simple  or  undulating 
loops.  The  epithelial  structures  appear  to  be  in  contact  with  the  walls 
of  the  bloodvessels,  supported  by  a  wide  and  scanty  mesh-work  of 
connective  tissue  growing  up* from  the  adjacent  tissue  of  the  scrotum. 

In  whatever  part  or  organ  they  may  be  found,  there  is  a  remarkable 
uniformity  in  the  characters  of  the  epithelial  cancer-structures.  Devi- 
ations, however,  from  such  as  I  have  described  as  tbe  normal  struc- 
tures are  sometimes  met  witb.  I  have  once  seen  a  melanotic  epithelial 
cancer :  it  grew  in  the  deeper  part  of  the  cutis  and  in  the  subcutaneous 
tissue,  under  a  dark  pigmentary  nasvus  or  mole,  in  a  woman  who  had 
many  similar  moles  on  various  parts  of  her  body  :  a  thin  layer  of  the  cutis 
with  its  covering  of  dark  epidermis,  extended  over  the  cancer,  and  was 
slightly  raised  by  it.  The  epithelial  shape  and  texture  of  the  cancer-cells 
were  well  marked,  but  most  of  them  contained  melanotic  matter ;  in 
some,  a  quantity  of  brownish  molecular  matter  was  either  diffused  or 
collected  about  the  nucleus  or  its  place  ;  in  some,  with  similar  mole- 
cular matter,  there  were  two,  three,  or  more  brown  corpuscles,  from 
the  size  of  mere  molecules  to  that  of  blood-cells.  Materials  like  those 
within  the  epithelial  cells  existed,  also,  more  abundantly  as  an  intercel- 
lular substance. 

Cells  like  cylindriform  epithelium  cells  may  also  be  mingled  with 
the  more  usual  form.  I  have  seen  this  in  a  case  of  large  '  cauliflower- 
excrescence  '  of  the  uterus,  in  the  very  substance  of  which  the  cylindri- 
form cells  were  found.  I  have  found  them  also  in  cancer  of  the  lowest 
part  of  the  rectum.  Bidder  describes  a  similar  occurrence  in  a  cancer 
of  the  stomach  1  and  duodenum  :  and  Rokitansky,2  in  the  same  parts. 
Other  cases  have  also  been  described  by  Mr.  Hutchinson,3  Forster, 
Billroth,5  and  Liicke.6  Indeed,  the  imitation  of  the  cylindriform  epith- 
elium in  some  of  the  cancers  affecting  parts  in  which  it  is  normal,  is 
sufficiently  frequent  to  justify  the  giving  them  the  name  of  cylindriform 
epithelial  cancers.  Hannover  to  the  same  form  gives  the  name  Epithe- 
lioma cylindricnm. 

I  believe,  also,  that  cases  may  be  foumd  in  which  the  cancer-cells, 
part  of  them,  have  characters  intermediate,  or  transitional,  between 


or 


,  ,„.,.   ,    .    ,,„  ir^9  r,  i7«  2  Ueber  den  Zottcn/crcbs,  pp.  11,  18. 

'  Muller  s  Archiv,  loo/,  p-  no-  ,  , 

co  i  <  Ailno  nl  28  fin-  3  Handbuch,  p.  r  21. 

«  Path.  Trans,  vm.  p.  524.  Atlas,  pi.  /a.  ng.  J.  J 

«  In  Billroth  u.  Von  Pitha's  Handbuch,  n.  part  i.  p.  !U8. 
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those  of  the  epithelial  and  of  the  scirrhous  or  medullary  diseases.  I 
have  mentioned  the  existence  of  the  large  free  nuclei  (p.  714),  and  the 
full  plump  cells  in  the  capsules  (p.  715)  in  epithelial  cancers;  and  I 
believe  that  I  have  seen  cancers  with  all  their  cells  of  intermediate  shape. 
But  the  point  is  very  difficult  to  determine.  Young  epithelial  cells  are 
less  flattened  and  scale-like,  and  have  larger  and  clearer  nuclei,  than 
those  of  completed  formation  :  in  these  characters  they  approach  to  the 
appearance  of  the  other  cancer-cells  ;  and  if  in  a  quickly-growing 
mass,  they  occur  alone,  they  may  produce  a  fallacious  appearance  of 
an  intermediate  form  of  cancer.  Moreover,  two  forms  of  cancer 
may  be  mingled  in  one  mass.  Lebert  and  Hannover  have  satis- 
fied themselves  of  this  :  and  such  a  specimen  as  they  describe  may  have 
deceived  me.  As  yet,  therefore,  I  can  have  only  a  belief  in  the  exis- 
tence of  such  intermediate  forms. 

The  foregoing  description  has  been  drawn,  almost  exclusively,  from 
cases  of  epithelial  cancer  in  integumental  parts,  and  the  varieties  which 
it  may  present  in  different  localities  are  so  slight  and  inconstant,  that 
such  references  as  I  have  already  made  to  them  may  suffice.  But  cer- 
tain examples  of  the  disease,  in  other  than  integumental  parts,  need  sep- 
arate description. 

The  Lymphatic  Glands,  in  anatomical  relation  with  the  primary 
seat  of  an  epithelial  cancer,  usually  become  similarly  cancerous  in  the 
progress  of  the  disease  ;  and,  I  think,  sooner  or  later  in  that  progress, 
in  direct  proportion  to  its  own  rapidity,  following  in  this  the  same  rate 
as  in  other  cancers.  Prom  the  glands  nearest  to  the  primary  seat,  the 
disease  gradually  extends  towards  the  trunk,  yet  seldom  reaches  far. 
I  have  known  the  whole  line  of  cervical  glands  affected  in  epithelial 
cancer  of  the  tongue  ;  and  the  lumbar  glands  may  become  diseased 
with  the  penis  or  scrotum ;  but,  much  more  often,  the  proximate  cluster 
of  glands  alone  becomes  cancerous,  and  those  more  distant  are  swollen 
and  succulent,  but  contain  no  cancerous  matter. 

In  some  cases  the  diseased  glands  appear  in  a  large  cluster,  forming 
one  lobed  mass  ;  in  others,  a  chain  of  small  glands  is  felt,  such  as  one 
might  not  suppose  to  be  cancerous,  except  for  their  hardness.  The  can- 
cerous elements  in  the  glands  resemble  those  in  the  primary  disease ; 
indeed,  I  have  found  even  slight  modifications  of  general  character  in 
the  one,  exactly  repeated  in  the  other.1    They  are  inserted  among  the 

1  In  one  ease  of  epithelial  cancer  of  the  tongue,  and  in  another  of  the  larynx  I 
found  the  lymphatic  glands  affected  with  what,  according  to  both  general  and  micro- 
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natural  structures  of  the  gland.  At  first,  I  think,  they  usually  appear 
in  circumscribed  masses,  occupying  only  a  certain  part  of  the  gland  . 
but  these,  gradually  increasing,  at  length  exclude,  or  lead  to  the  re- 
moval of,  the  whole  of  the  original  tissues. 

The  diseased  glands  are  enlarged,  hardened,  smooth-surfaced,  and 
usually  retain  their  natural  connection  with  the  surrounding  tissues. 
On  section,  part  or  the  whole  of  the  gland  presents  the  same  appear- 
ance as  a  section  of  primary  epithelial  cancer  ;  and,  generally,  the 
opaque  white  crumbling  substance,  like  scrapings  from  macerated  epi- 
dermis, is  abundant.  One  can  remove  masses  of  it,  and  leave  only  the 
capsule  of  the  gland,  or  some  remains  of  gland-substance  that  bounded 
the  spaces  that  it  filled. 

Glands  thus  diseased  are  not  unfrequently  the  seats  of  acute  inflam- 
mation, in  which,  with  fatty  degeneration  of  the  cancer-cells,  suppura- 
tion may  ensue  :  they  may  discharge  the  pus,  as  from  a  common  bubo, 
and  may  continue  many  days  thus  suppurating.  But  the  end  of  this  is, 
that  large  and  deep  cancerous  ulcers,  such  as  are  already  described,  form 
in  them  and  the  adjacent  tissues,  and  the  progress  of  these  is  often 
more  serions  than  that  of  the  primary  disease. 

I  have  seen  two  examples  of  primary  epithelial  cancer  in  lymphatic 
glands.  One  I  will  relate,  both  for  its  own  interest,  and  because  it 
illustrated  many  of  the  foregoing  statements.  The  man,  who  was  a 
patient  in  St.  Bartholomew's  Hospital,  was  a  sweep,  forty-eight  years 
old  :  his  skin  was  dusky  and  dry,  and  many  hair-follicles  were  enlarged 
by  their  accumulated  contents  ;  but  he  had  no  appearance  of  cancer,  or 
wart  of  any  kind,  on  the  scrotum  or  penis  ;  yet  his  inguinal  glands 
were  diseased,  just  as  they  commonly  are  in  the  later  stages  of  scrotal 
soot-cancer.  On  the  right  side,  over  the  saphenous  opening  a  cluster 
of  glands  formed  a  round  tuberous  mass,  more  than  an  inch  in  diameter. 
It  felt  very  firm,  heavy,  ill-defined,  and  as  if  deep-set.  Over  its  most 
prominent  part  the  skin  was  adherent,  and  ulcerated,  and  a  soft  dark 
growth  protruded  through  it.  Above  this  mass  were  three  glands  en- 
larged, but  not  hardened.  On  the  left  side,  below  the  crural  arch,  one 
gland  was  enlarged  to  a  diameter  of  half-an-inch,  and  hard  ;  and  four 

scopic  characters,  could  only  be  regarded  as  firm  medullary  cancer.  It  is  possible  that 
in  those  cases,  the  primary  disease  was  of  mixed  kinds-medullary  and  epithelial— 
just  as  there  are  examples  of  mixed  cartilaginous  and  medullary  tumours,  in  winch 
only  the  medullary  disease  is  repeated  in  the  lymphatic  glands  (see  p.  523).  But  I 
found  no  evidence  of  this  mixture  of  diseases  in  the  primary  growth ;  and  I  think  it, 
equally  possible  that  the  cases  may  be  compared  with  the  rare  instances  of  secondary 
medullary,  associated  with  primary  scirrhous  canc.T. 
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others  felt  similarly  but  less  diseased.  All  these  were  movable  under 
the  skin. 

This  disease  had  been  observed  in  progress  for  fifteen  weeks,  having 
begun  in  the  right  groin  as  a  hard  lump  under  the  skin,  like  those 
which  were  now  in  the  left  groin,  and  which  had  commenced  to  enlarge 
somewhat  later.  The  ulceration  in  the  right  groin  had  existed  for  a  week. 

I  removed  all  the  glands  that  seemed  diseased.  The  chief  mass 
from  the  right  side  appeared,  on  section,  lobed,  soft,  greyish,  mottled 
with  pink  and  livid  tints.  The  same  changes,  but  with  increased 
firmness,  were  seen  in  the  largest  gland  from  the  left  side ;  and  the 
material  pressed  from  both  these  (a  turbid,  grumous,  and  not  creamy, 
substance)  contained  abundant  epithelial  cancer-cells.  The  other 
glands  were  not  evidently  cancerous ;  but,  during  the  healing  of  the 
operation  on  the  right  side,  a  gland,  which  I  had  thought  it  unneces- 
sary to  remove,  enlarged  and  became  hard :  it  was  destroyed  with 
chloride  of  zinc,  and  then  the  wounds  healed  soundly.  The  patient  re- 
mained well  for  at  least  six  years. 

The  Epithelial  Cancer  of  the  Lungs,  which  I  referred  to  (p.  796) 
as  having  once  seen,  occurred  in  an  old  man  whose  penis  was  amputa- 
ted eighteen  months  before  death.  The  disease  soon  returned  in  the 
inguinal  glands,  and  I  received  these  and  the  lungs  for  examination. 
The  other  organs  were  reported  healthy. 

A  cluster  of  three  or  four  glands  was  compressed  in  a  large  mass, 
of  which  a  part  protruded  through  an  ulcerated  opening  in  the  skin' 
On  section,  nearly  the  whole  of  the  gland-substance  appeared  replaced 
by  the  peculiar  and  oft-mentioned  whitish,  half-dry,  friable,  substance, 
with  greyish  mottlings  and  streaked  with  bloodvessels.  In  this  substance 
all  the  structures  of  epithelial  cancer,  with  abundant  laminated  eapsules 
were  perfectly  distinct :  they  might  have  been  taken  as  types 

In  the  lungs  there  were  about  twenty  masses  of  similar  cancerous 
substance  ;  and  of  one  large  mass,  at  the  root  of  the  right  lung  I  could 
not  be  sure  whether  it  were  in  the  lung  itself  or  in  a  cluster  of  bronchial 
glands.    They  were  nearly  all  spherical,  or  flattened  under  and  in  the 
pleura,  and  measured  from  1  of  an  inch  to  nearly  3  inches  in  diameter 
Their  substance  was  opaque-white,  marbled  with  pale  yellow  and  pink 
intersected  by  lines  of  grey  and  black  (belonging  apparently  to  the  in' 
volved  interlobular  tissue  of  the  lungs),  and  marked  with  bloodvessels 
They  were  compactj  but  britt]eand  crumbling  under  pressure;  sever,] 
of  the  largest  were  softer  and  more  friable  at  their  centres  than  else 
where,  and  the  largest  three  had  great  central  cavities,  filled  with  soft! 
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ened  cancerous  matter  and  pus  :  they  might  have  been  called  '  cancerous 
vomicae ; '  but  they  were  completely  bounded  by  layers  of  cancer,  rough 
and  knotted  on  their  inner  surfaces,  and  had  no  communication  with 
air-tubes.  From  one  mass  an  outgrowth  projected  into,  and  had  grown 
within,  a  bronchial  tube :  from  another  a  similar  growth  exten- 
ded into  a  pulmonary  artery. 

The  crumbling,  brittle  texture  of  these  masses,  and  the  absence  of 
creamy  '  juice  '  in  even  the  softest  parts,  might  have  sufficed,  I  believe, 
to  declare  that  these  were  not  masses  of  scirrhous  or  medullary  cancer  : 
but  the  microscopic  examination  left  no  doubt.  Their  minute  structures 
accorded  exactly  with  those  in  the  inguinal  glands  :  not  a  character  of 
the  epithelial  cancers  was  wanting.1 

Epithelial  Cancer  in  the  Heaet  is  illustrated  in  the  Museum  of  St. 
Bartholomew's.2  A  man,  fifty-eight  years  old,  had  a  granulated  and 
warty  epithelial  cancer,  which  covered  the  anterior  and  inferior  third 
of  his  eye,  and  was  firmly  combined  with  the  conjunctiva  and  parts  of 
the  sclerotica  and  cornea.  Mr.  Wormald  removed  the  eyeball  with  all 
the  disease.  Two  years  afterwards  the  man  died  with  a  large  tumour 
over  the  parotid  gland  ;  and  a  mass  of  cancer,  about  an  inch  and  a  half 
in  diameter,  was  imbedded  in  the  substance  of  the  apex  of  the  right 
ventricle  and  septum  of  the  heart.  The  mass  is  soft  and  broken  at 
its  centre,  and  has  the  microscopic  structures  of  epithelial  cancer. 

In  the  Uterus,  and  the  adjacent  part  of  the  Vagika,  the  epithelial  can- 
cer may  be  found  with  ordinary  characters,  such  as  were  described  at  the 
beginning  of  the  lecture  ;  but  its  more  remarkable  appearance  is  in  the 
form  of  the  '  Cauliflower-Excrescence.'  Only  a  part,  however,  of  the 
cases  to  which  this  name  has  been  ascribed  have  been  epithelial  can- 
cers :  of  the  rest  some  were  medullary  cancers,  and  some,  perhaps, 
simple  non-cancerous,  warty,  or  papillary  growths  (see  p.  589). 

My  own  observations  of  this  disease  have  only  sufficed  to  con6rm 
(wherever  I  could  test  them)  those  far  more  completely  made  by  Vir- 
chow,3  whose  results,  approved  by  Lebert,  and  consistent  with  the  best 

•  Portions  of  the  lungs,  Series  xiv.  No.  61.  and  of  the  inguinal  glands,  Series  xxi. 
No  6  in  this  and  in  the  last-deseribod  case,  are  in  the  Museum  of  St.  Bartholomew's. 

'»  Series  xii  60  In  the  Catalogue  the  disease  is  described  as  medullary  cancer, 
but  I  have  since  examined  microscopically  both  it  and  the  primary  growth  (Series  ix. 
No.  11) ;  aud  they  are  certainly  epithelial  cancers. 

•  Wnrzbura.  Vcrhandl.  1850,  i.  109.  They  we  chiefly  made  in  the  cases  de- 
ecribed  by  Mayer  in  the  Verhandl.  der  Gcscllsch.  fur  GcburtMlfv  in  Berlin,  1851,  p. 
111. 
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earlier  records,  I  sball  therefore  quote  : — '  One  must  distinguish  three 
different  papillary  tumours  at  the  os  uteri — the  simple,  such  as  Fre- 
richs1  and  Lebert2  have  seen  ;  the  cancroid  ;  and  the  cancerous  ' — [i.e. 
the  epithelial- cancerous  and  the  medullary-cancerous]  : — the  first  two 
forms  together  constitute  the  cauliflower- growth.  This  begins  as  a 
simple  papillary  tumour,  and  at  a  later  period  passes  into  cancroid 
[epithelial  cancer].  At  first  one  sees  only  on  the  surface  papillary  or 
villous  growths,  which  consist  of  very  thick  layers  of  peripheral  flat, 
the  deeper  cylindrical,  epithelial  cells,  and  a  very  fine  interior  cylin- 
der formed  of  an  extremely  little  connective  tissue  with  large  vessels. 
The  outer  layer  contains  cells  of  all  sizes  and  stages  of  development ; 
some  of  them  forming  great  parent-structures  with  endogenous  cor- 
puscles. The  vessels  are,  for  the  most  part,  colossal,  very  thin- walled 
capillaries,  which  form  either  simple  loops  at  the  apices  of  the  villi, 
between  the  epithelial  layers,  or  towards  the  surface  develop  new  loops 
in  constantly  increasing  number,  or,  lastly,  present  a  reticulate  branching. 
At  the  beginning  of  the  disease  the  villi  are  simple  and  close  pressed, 
so  that  the  surface  appears  only  granulated,  as  Clarke  describes  it ;  it  be- 
comes cauliflower-like  by  the  branching  of  the  papilla^  which  at  last  grow 
out  to  fringes  an  inch  long,  and  may  present  almost  the  appearance  of 
an  hydatid  mole. 

'  After  the  process  has  existed  for  some  time  on  the  surface,  the 
cancroid  alveoli  begin  to  form  deep  between  the  layers  of  the  muscular 
and  the  connective  tissues  of  the  organ.  In  the  early  cases  I  saw  only 
cavities  simply  filled  with  epithelial  structures ;  but  in  Kiwisch's  case 
there  were  alveoli,  on  whose  walls  new,  papillary,  branching  growths 
were  seated— a  kind  of  proliferous  arborescent  formation.' 

It  will  be  evident,  from  this  description,  that  the  cauliflower-excre- 
scence, in  the  two  conditions  distinguished  by  Virchow,  illustrates  the 
usual  history  of  the  most  exuberant  epithelial  cancers  (p.  700)  :  it 
might  be  taken  as  the  principal  example  of  the  group.  That  which  he 
calls  the  <  simple  papillary  tumour'  is  an  excessive  papillary  outgrowth 
of  epithelial  cancer  ;  the  later  stage  of  the  same,  when  it  'passes  into 
cancroid,'  is  the  usual  extension  of  such  a  cancer  into  deeper  parts  — 
a  continuous  growth  of  the  same  thing  in  a  new  direction.  For  the 
papillary  structures,  composed,  as  Virchow  says,  of  epithelial  cells  with 
bloodvessels  and  a  very  little  connective  tissue,  are  the  essential 
characters  of  the  epithelial  cancerous  outgrowths;  and  I  believe  that 
the  same  composition  has  never  been  seen  in  any  papillary  or  warty 
1  Jenaische  Anncden,  p.  7.  1  AbhancUungen,  pp.  57,  m. 


3  a  2 


724 


CAULIFLOWER  EXCRESCENCE. 


growths,  that  did  not,  if  time  were  allowed,  proceed  to  the  formation 
of  epithelial  structures  in  the  deeper  parts,  and  thence  through  the  usual 
progress  of  malignant  disease. 

Before  entering  on  the  pathology  of  epithelial  cancers,  it  will  he 
useful  to  refer  briefly  to  the  morbid  anatomy  of  the  diseases  with  which 
they  have  most  affinity,  and  from  which  it  is  most  necessary  to  dis- 
tinguish them, — at  least,  as  clearly  as  we  can.  These  are,  on  the  one 
side,  the  scirrhous  and  medullary  cancers ;  and,  on  the  other,  certain 
rodent  ulcers  and  warty  growths  of  scars.1 

The  descriptions  in  former  lectures  of  the  scirrhous  and  medullary 
cancers  of  the  skin  and  subcutaneous  tissue  may  suffice  for  the  distinc- 
tion from  them  (compare  pp.  619,  622,  674). 

The  Rodent  Ulcer  is  the  disease  which  has  been  described  under 
various  names  :  such  as  cancerous  ulcer  of  the  face,  cancroid  ulcer, 
ulcere  rongeant,  ulcere  chancreux  du  visage,  der  flache  Krebs,  moos- 
artige  Parasit,  ulcus  exedens,  noli  me  tangere.  In  its  earliest  appear- 
ance, on  its  most  frequent  seat,  it  has  been  called  cancerous  tubercle  of 
the  face.  It  has  been  confounded  by  many  with  different  forms  of 
cancer  ;  yet  it  is  distinct  from  them  in  structure  as  well  as  in  history, 
and  had  better  be  described  by  some  name  which  may  not  add  to  the 
yearly  increasing  confusion  that  arises  from  the  use  of  terms  expressing 
likeness  to  cancer. 

Sir  B.  C.  Brodie  thus  describes  the  most  frequent  characters  of  the 
disease  '  A  man  has  a  soft  tubercle  upon  the  face  covered  by  a 
smooth  skin.  He  may  call  it  a  wart,  but  it  is  quite  a  different  thing. 
On  cutting  into  it  you  find  it  consists  of  a  brown  solid  substance,  not 
very  highly  organised.  A  tumour  of  this  kind  may  remain  on  the 
face  unaltered  for  years,  and  then,  when  the  patient  gets  old,  it  may 
begin  to  ulcerate.  The  ulcer  spreads  slowly  but  constantly,  and,  if  it 
be  left  alone,  it  may  destroy  the  whole  of  the  cheek,  the  bones  of  the 
face,  and  ultimately  the  patient's  life  ;  but  it  may  take  some  years  to 
run  this  course.  So  far  these  tumours  in  the  face,  and  these  ulcers, 
are  to  be  considered  as  malignant.     Nevertheless,  they  are  not  l.ke 

»  The  whole  of  tho  subject  is  admirably  illustrated  by  Mr.  Csesar  Hawking  in 
papers  in  the  Medico-Ckir.  Trans,  xix.  sad  xxi.,  and  »  ^M+dJ^™ 
xxix.    Indeed,  I  can  add  nothing  to  his  account,  except  such  « ^ 
rived  from  microscopic  examinations  of  the  d.seascs.    One  of  tfjj ffawtans  ^  -e 
relates  to  oheloid  growths ;  but  to  these  it  seems  unnecessary  to  refer  rf  thoj  could  bo 
confounded  with  any  form  of  cancer,  it  would  be  w.th  Scirrhous  cancer  of  the  sk,n. 

2  In  his  Lectures  on  Pathology  and  Surgery,  p.  333. 
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fungus  hsematodes  or  cancer ;  and  for  this  reason,  that  the  disease  is 
entirely  local.  It  does  not  affect  the  lymphatic  glands,  nor  do  similar 
tumours  appear  in  other  parts  of  the  body.' 

The  constantly  progressive  ulceration  is  a  character  in  which  this 
disease  resembles  cancer,  especially  epithelial  cancer.  The  likeness  in 
this  respect  may  indicate  some  important  affinity  between  them,  but 
the  differences  between  them  are  greater  ;  for  not  only  is  the  rodent 
ulcer  usually  unlike  that  of  any  cancer  in  its  aspect,  rate,  and  mode  of 
progress,  but  the  tissues  bounding  it,  and  forming  its  base  and  walls, 
never  contain  any  epithelial  or  other  cancerous  structure  ;  they  are 
infiltrated  with  only  such  structures  as  may  be  found  in  the  walls  of 
common  chronic  ulcers. 

The  most  usual  characters  of  the  rodent  ulcer,  whether  on  the  cheek, 
the  eyelids,  upper  lip,  nose,  scalp,  vulva,  or  any  other  part,  are  as 
follows  :l — It  is  of  irregular  shape,  but  generally  tends  towards  oval 
or  circular.  The  base,  however  deeply  and  unequally  excavated,  is 
usually,  in  most  parts,  not  warty  or  nodular,  or  even  plainly  granulated  ; 
in  contrast  with  cancerous  ulcers,  one  may  especially  observe  this 
absence,  or  less  amount,  of  up-growth.  It  is,  also,  comparatively  dry 
and  glossy,  yielding,  for  its  extent,  very  little  ichor  or  other  discharge, 
and  has  commonly  a  dull  reddish-yellow  tint.  Its  border  is  slightly,  if 
at  all,  elevated ;  if  elevated,  it  is  not  commonly  or  much  either  everted 
or  undermined,  but  is  smoothly  rounded  or  lowly  tuberculated.  The 
immediately  adjacent  skin  usually  appears  quite  healthy.  The  base  and 
border  alike  feel  tough  and  hard,  as  if  bounded  by  a  layer  of  indurated 
tissue  about  a  line  in  thickness.  This  layer  does  not  much  increase  in 
thickness  as  the  ulcer  extends  ;  and  herein  is  another  chief  contrast 
with  cancerous  ulceration  :  in  the  progress  of  the  rodent  ulcer  we  see 
mere  destruction,  in  the  cancerous  we  see  destruction  with  coincident, 
and  usually  more  than  commensurate,  growth.  It  is  only  in  the  rarest 
cases  that  a  growth  is  associated  with  rodent  ulcer.  In  one  such  case, 
a  gentleman  about  fifty-five  years  old  had,  for  nine  years,  a  well-marked 
rodent  ulcer  of  the  ear,  which  was  several  times  partially  healed.  At 
length,  a  firm  spheroidal  growth,  nearly  an  inch  in  diameter,  appeared 

1  The  parts  enumerated  were  the  seats  of  disease  in  the  cases  from  -which  I  have 
drawn  my  description,  and  in  which  it  is,  I  believe,  most  frequent ;  but  it  is  not  con- 
fined to  them.  Lebert  refers  to  cases  of  il .  in  his  account  of  the  cancroid  of  the  uterus 
and  suggests  that  the  simple  chronic,  or  perforating,  ulcer  of  the  stomach  is  a  diseaso 
of  the  same  nature.  Considering,  however,  the  ago  and  circumstances  in  which  t  his 
ulcer  most  frequently  occurs,  it  may  rather  be  compared  with  lupus. 
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in  the  subcutaneous  tissue  at  the  border  of  tbe  ulcer.  I  cut  off  the 
upper  half  of  the  ear  with  the  adjacent  growth,  expecting  to  find  that 
it  was  an  epithelial  cancer :  but  it  had  no  cancer- structures  ;  only  such 
corpuscles  as  I  have  always  found  in  the  borders  and  bases  of  the 
rodent  ulcers.  The  patient  died  fifteen  years  after  the  operation,  with- 
out any  appearance  of  recurrent  disease. 

This  indurated  substance  at  the  base  and  borders  of  the  ulcer 
appears,  on  section,  very  firm,  pale  greyish,  uniform  or  obscurely 
fibrous  ;  little  fluid  of  any  kind  can  be  pressed  from  it.  It  is  com- 
posed of  the  same  elementary  structures  as  common  granulations  are, 
and  these,  in  the  deeper  layers,  are  inserted  among  the  tissue  on  which 
the  ulcer  rests.  I  have  examined  very  carefully  six  of  these  ulcers,  re- 
moved by  excision,  and  have  never  seen  in  or  near  them  a  structure 
resembling  those  of  epithelial  or  any  other  form  of  cancer.  Lebert's 
observations,  I  believe,  fully  coincide  with  mine  ;  though  he  classes 
the  disease  with  epithelial  cancers,  under  the  general  name  of  Can- 
croid. Mr.  Jonathan  Hutchinson,  also,  has  made  several  examina- 
tions of  pieces  cut,  during  life,  from  the  margins  of  rodent  ulcers,  and 
always  with  the  same  result ;  they  never  contained  structures  re- 
sembling those  of  epithelial  or  any  other  cancer. 

Thus  the  anatomical  distinction  between  this  disease  and  cancer  is 
evident,  and  they  are  equally  different  in  pathology  ;  the  rodent  ulcer, 
so  far  as  it  has  yet  been  observed,  is  never  attended  by  similar  disease 
in  the  lymphatics  or  any  other  part ;  and  if  completely  removed  or 
destroyed,  it  does  not  recur. 

The  Warty  Growths  on  Scars  (Cancers  of  Cicatrices)  are  usually  well- 
marked  papillary  epithelial  cancers,  which  grow  in  the  place  of  scars 
remaining  after  injuries  or  common  ulcers.  Mr.  Hawkins,1  who  has 
given  a  very  full  account  of  their  general  characters  and  progress, 
describes  cases  in  the  scars  of  burns,  gunshot- wounds,  floggings,  and 
ulcers.  All  that  I  have  seen  were  on  the  lower  extremities,  and  con- 
nected with  scars  after  repeated  injuries  or  burns.2 

The  description  already  given  of  the  warty  epithelial  cancers  may 
suffice  for  these.  They  usually  exemplify  very  well  the  wide-spread 
growth  and  cancerous  change  in  the  papillas ;  the  enlargement,  at  first 

'  Medical  Gazette,  xxviii.  872  ;  and  Meal-Chir.  Trans,  xix.    See,  also,  the  Dublin 

Quarterly  Journal,  1850-51.  ,  . 

'  They  are  amply  illustrated  in  tho  Museum  of  St,  Bartholomews,  Scries  i  and 
xxxv.  40.  Several  cases  are  described  by  Mr.  Stanley  {Treatise  on  Diseases  of  the 
Bones,  p.  360). 
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probably  simple,  and  afterwards  with  cancerous  formation,  in  the 
papilla  of  the  adjacent  skin  ;  the  deep  extension  of  the  disease  to  the 
periosteum,  and  thence  onwards,  even  to  the  complete  penetration  of 
the  bones  and  otber  subjacent  tissues ;  and,  at  a  late  period,  the  can- 
cerous disease  of  the  lymphatic  glands.  But  it  is  important  to  be  aware 
that  this  disease  may  be  closely  imitated  by  warty  growths  and  ulcers, 
in  and  about  which  no  cancerous  matter  can  be  found.  I  examined 
very  carefully  such  an  ulcer  with  prominent  growths  on  the  front  of  a 
man's  leg.  It  was  seated  in  the  middle  third  of  the  leg,  in  the  place  of 
a  large  old  scar  after  a  scald,  and  the  greater  part  of  the  ulcer  pre- 
sented high,  lobed,  and  nodulated,  bard  granulations.  No  one  doubted, 
before  the  amputation,  that  the  disease  was  the  usual  form  of  cancer 
ensuing  in  these  conditions  ;  yet  no  cancer-structure  could  be  found. 
In  whichever  part  I  examined,  I  could  find  only  inflammatory  products, 
and  such  corpuscles  as  compose  ill-developed  or  degenerate  granula- 
tions upon  common  ulcers.  Similar  warty  diseases  very  closely  resem- 
bling, to  the  naked  eye,  the  epithelial  cancers,  and  often,  like  them, 
ulcerating,  are  not  very  rare  on  the  lower  lip  ;  and  I  have  seen  them  on 
the  tongue.1 

I  think  some  of  the  diversities  of  opinion  respecting  the  nature  of 
these  warty  growths  and  ulcers  may  be  due  to  the  want  of  distinction 
between  those  which  are,  and  those  which  are  not,  epithelial  cancers. 
Certainly,  the  opinion  that  epithelial  cancer  is  thoroughly  curable  by 
operation,  and  is  altogether  a  much  less  malignant  disease  than  the 
other  varieties  of  cancer,  is  due  in  great  part  to  warty  growths  and 
ulcers  having  been  considered  cancerous  which  were  not  so.  To  the 
naked  eye  and  during  life,  the  two  diseases  may  be  very  much  alike  ; 
but  the  difference  in  their  respective  minute  structures  is  clear,  and  in- 
dicates essential  difference  of  nature. 

1  The  growths  described  by  some  of  the  German  pathologists,  by  the  name  of 
destructive  papillary  tumour  of  the  skin,  are  doubtless  the  same  as  these  ulcerating 
•warty  growths. 
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LECTURE  XXXII. 

EPITHELIAL  CANCER. 
PAET  n. — PATHOLOGY. 

Among  all  the  cancers,  the  epithelial  present  the  general  or  constitu- 
tional features  of  malignant  disease  in  the  least  intense  form.  They 
commence  at  the  latest  average  period  of  life  ;  they  appear  to  be  most 
dependent  upon  local  conditions  ;  they  are  least  prone  to  multiplication 
in  internal  organs.  And  yet  I  believe  that  in  a  large  survey  of  them, 
none  of  the  features  of  malignant  disease,  as  exemplified  in  the  scirrhous 
and  medullary  cancers,  will  be  found  wanting  :  the  difference  is  one  of 
degree,  not  of  kind. 

(a.)  A  large  majority  of  the  cases  of  epithelial  cancers  occur  in 
males.  In  105  cases,  affecting  parts  common  to  both  sexes,  86  were  in 
men  and  19  in  women.  In  the  cases  affecting  the  sexual  organs  them- 
selves, I  think  the  proportion  is  nearly  equal ;  unless  we  reckon  the 
scrotal  soot-cancers,  which  for  obvious  reasons,  we  should  more  properly 
exclude. 

(&.)  A  few  cases  are  on  record,  transmitted  from  book  to  book,  in 
which  what  were  probably  epithelial  cancers  occurred  before  adult  life. 
Sir  James  Earle  saw  a  scrotal  soot-cancer  in  a  child  eight  years  old ; 1 
so  did  Mr.  Wadd  ;  2  and  M.  Lebert 3  examined  a  '  cancroid  '  growth  at 
the  vulva  in  a  child  three  and  a  half  years  old,  in  whom  it  was  almost 
congenital.  Bat  cases  such  as  these  cannot  be  taken  into  our  estimate 
of  the  influence  of  age  in  determining  the  access  of  the  disease.    In  the 

1  Pott's  Works  by  Earle,  iii.  p.  178. 

2  Curling  on  the  Diseases  of  the  Testis,  iii.  p.  528. 

«  TraiU Pratique,  p.  676.  Hannover  {Das  Epithelioma,  p.  101)  quotes  from  Frerichs 
a  case  in  which  the  disease  oxton  led  from  the  oar  through  the  petrous  bone  in  a  malo 
nineteen  years  old. 
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following  table  I  have  included  no  cases  that  were  recorded  merely  or 
chiefly  on  account  of  the  patients'  ages  : — 1 


Age. 

20  to  30 


30  „ 
40  „ 
50  „ 
60  „ 
70  „ 


40 
50 
60 
70 
80 


No.  of  Coses. 

9 
22 
40 
32 
30 
10 


143 


If  now,  as  in  the  last  two  lectures  (pages  633,  679),  we  calculate 
from  this  table  the  frequency  of  epithelial  cancer  in  proportion  to  the 
number  of  persons  living  at  each  of  the  successive  periods,  it  may  be 
represented  by  the  following  numbers  (100  being,  as  before,  taken  to 
express  the  frequency  between  40  and  50)  : — 


20  to  30  years 


30 
40 
50 
60 
70 


40 
50 
60 
70 
80 


12 
41 
100 
119 
163 
111 


We  may  probably  deduce  from  this  calculation,  which  is  confirmed 
by  Mr.  Baker's  tables,8  that  the  conditions  favourable  to  the  production 
of  epithelial  cancers  regularly  increase  with  the  increase  of  age  ;  for 
the  apparent  diminution  after  70  may  be  reasonably  ascribed  to  the 
comparatively  small  proportion  of  persons  beyond  that  age  who  are  re- 
ceived into  hospitals,  or  who  are  under  such  surgical  treatment  as  to 
have  their  cases  recorded. 

The  proportions  expressed  by  the  foregoing  general  tables  are  nearly 
true  for  the  epithelial  cancers  of  each  part  most  liable  to  be  affected ; 
the  only  notable  peculiarities,  I  believe,  are  that  the  mean  age  of  its 

1  The  table  includes  cases  from  Lebert,  Hannover,  and  others.  But  I  have  omitted 
both  from  it  and  from  the  preceding  one,  Lebert's  cases  of  'cancroid'  of  the  face. 
They  were  examples  of  ro  lent  ulcers,  and  their  contrast  with  epithelial  cancers  (of  the 
lip  for  example),  is  well  shown,  in  that  the  average  age  for  their  coming  under  opera- 
tion is  17  years  later,  and  the  proportionate  frequencies  in  the  two  sexes  are  reversed 
The  ages  assigned  in  the  above  table  are,  with  few  exceptions,  those  at  which  the 
disease  was  first  obsorved  by  the  patients, 

*  Med.-Chir.  Trans,  xlv. 
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occurrence  is  lowest  in  the  sexual  organs  and  highest  in  the  integu- 
ments of  the  head,  face,  eyelids,  and  upper  extremities. 

(c.)  An  hereditary  disposition  to  soot- cancer  has  been  several 
times  observed  ;  as  by  Mr.  Earle,1  in  a  grandfather,  father,  and  two 
sons ;  by  Mr.  Hawkins,2  in  a  father  and  son ;  by  Mr.  Cusack,3  in  a 
mother  and  son  ;  by  myself  (twice)  in  two  brothers.  But  all  the  per- 
sons here  referred  to  were  engaged  in  the  same  trade,  and  their  expo- 
sure to  the  same  exciting  or  predisposing  cause  of  the  disease 
diminishes  the  value  of  the  facts  as  indications  of  hereditary  predispo- 
sition. I  have  no  certain  record  of  other  epithelial  cancers  occurring 
in  many  members  of  the  same  family ;  but  among  66  patients  with 
epithelial  cancer,  10  were  members  of  families  in  which  other  members 
have  had  scirrhous  or  medullary  cancers,  and  two  were  sweeps,  whose 
brothers  had  similar  soot-cancers. 

Among  160  instances  of  cancer,  in  most  of  which  the  point  was  in- 
quired into,  though  none  were  collected  for  the  sake  of  it,  these  cases 
were  found: — (1)  A  man  had  medullary  cancer  of  a  toe  :  his  father 
had  cancer  of  the  lip.  (2)  A  woman  had  repeated  epithelial  cancers  of 
the  labia :  her  sister,  her  father's  sister,  and  her  mother's  brother's 
daughter,  had  cancer  of  the  breast.  (3)  A  man  had  epithelial  cancer 
of  the  lip,  whose  grandmother  had  cancer  of  the  breast.  (4)  A 
gentleman  had  epithelial  cancer  of  the  interior  of  the  cheek  :  his  aunt 
died  with  cancer  of  the  breast.  (5)  A  woman  had  medullary  cancer 
of  the  breast :  her  mother  had  cancer  of  the  uterus,  and  her  uncle 
cancer  of  the  face.  (6)  A  woman  had  scirrhons  cancer  of  the  breast, 
whose  mother's  uncle  had  cancer  of  the  lip.  (7)  Of  another  woman 
with  similar  cancer,  one  cousin  had  cancer  of  the  Hp,  another  cousin 
cancer  of  the  uterus.  (8)  A  third  woman  had  scirrhous  cancer  of  the 
breast  whose  grandfather  had  cancer  of  the  lip.4 

The  proportion  of  these  cases  (only  ^  of  the  whole  number)  may 
seem  too  small  to  be  even  suggestive  :  yet  it  is  too  large  to  be  referred 

'  Med.-Chir.  Trans,  xii.  305.  ?  Medical  Gazette,  xxi.  842. 

3  Quoted  by  Mr.  Curling  (On  Diseases  of  the  Testis,  p.  528). 

4  Dr.  Warren  mentions  this: — A  grandfather  died  with  a  cancer  of  the  lip.  His 
son  and  two  daughters  died  with  cancer  of  the  breast.  One  of  his  grandsons  and  one 
of  his  granddaughters  had  also  cancer  of  the  breast  (On  Tumours,  p.  281).  It  may 
bo  objected  by  somo,  that  the  cancers  of  the  lip  here  referred  to  wore  not  epithelial. 
I  assume  that  they  were,  because  of  the  exceeding  rarity  of  any  othor  kind  in  the  lip: 
indeed,  I  have  not  yet  seen  one,  or  a  comploto  record  of  one,  in  which  the  microscope- 
did  not  find  the  epithelial  structures.  Again,  in  103  easesof  inherited  cancer  collected 
by  Mr.  Baker,  13  showed  changes  in  form  similar  to  these.— St,  Bartholomew's  Hospital 
Reports,  ii.  p.  132. 
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to  chance.  Let  it  be  contrasted  with  these  facts  :— (1)  I  have  found 
that  among  116  patients  1  with  cancer,  only  one  was  aware  of  any 
member  of  the  same  family  having  had  a  simple  tumour.  This  was  a 
woman  with  scirrhous  cancer  of  the  breast,  from  whose  sister  a  mye- 
loid tumour  of  the  breast  had  been  removed.  (2)  Among  77  patients 
with  non-cancerous  tumours,  10  were  aware  of  near  relations  having 
had  similar  diseases :  but  among  the  same  77,  the  only  cases  of  family 
connection  with  cancer  were  the  following  : — (a)  The  cases  of  recur- 
ring and  disorderly-growing  mammary  tumour  related  at  p.  563  ;  (&)  the 
case  of  anomalous  cartilaginous  tumours  at  p.  507  ;  (c)  that  of  the  same 
woman  whose  case  was  just  mentioned  as  one  of  myeloid  tumour  of  the 
breast ;  five  years  after  its  removal,  she  and  her  sister  were  at  the  same 
time  in  St.  Bartholomew's  with  scirrhous  breasts  ;  (d)  that  of  a  lad 
with  mixed  cartilaginous  and  glandular  tumour  over  his  parotid  gland, 
whose  grandmother  had  cancer  of  the  breast.  Now  of  these  cases  the 
first  two  must  be  regarded,  I  believe,  as  instances  of  a  cancerous  dis- 
position, modified  and  gradually  ceasing  in  its  transmission  from  parent 
to  offspring  (see  p.  563,  etc.)  :  the  third  is  a  very  anomalous  one, 
exemplifying  the  formation  of  a  most  rare  tumour  in  the  breast,  not 
long  before  it  became  cancerous  ;  the  fourth  alone  is  an  instance  of  an 
ordinary  simple  or  innocent  tumour  growing  in  one  who  had  a  cancer- 
ous relation. 

I  have  referred  to  these  cases,  not  to  suggest  that  when  cancer  has 
occurred  in  one  or  more  members  of  a  family,  the  rest  are  peculiarly 
unlikely  to  have  innocent  tumours,  but  to  show,  by  contrast,  that  the 
proportion  of  cases  in  which  epithelial  and  other  cancers  occur  in  the 
same  family  is,  relatively,  considerable.  For  if  that  proportion  were 
the  result  of  chance-coincidences  or  errors  in  observation,  an  equal  or 
nearly  equal  proportion  of  coincidences  should  have  appeared  in  the 
opposite  set  of  cases.  But  the  contrast  between  the  two  sets  of  cases 
is  remarkable  ;  and  I  believe  the  facts  may  be  justly  regarded  as  evi- 
dence for  the  close  affinity  between  epithelial  and  other  cancers,  and  as 
an  illustration  of  the  modification  which  the  cancerous  and  other  dia- 
theses may  undergo  in  their  hereditary  transmission. 

(d.)  Among  34  patients  with  epithelial  cancers,  19  were  aware  of 
injury  or  previous  morbid  condition  in  the  affected  part :  a  much  larger 

1  These  we  part  of  the  160  mentioned  above  ;  hut  I  have  here  reckoned  only  the 
cases  recorded  by  myself,  because  it  is  probable  that,  even  if,  among  tho  others,  any 
instances  had  occurred  of  innocent  and  malignant  tumours  in  the  same  family,' thay 
would  not  have  been  mentioned.  The  bearing  of  these  cases  on  the  question  of  the 
local  or  constitutional  origin  and  nnturo  of  cancer  is  considered  in  the  34th  Lecture 
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proportion  than  is  found  among  patients  labouring  under  tumours  of 
any  other  kind,  except  melanoid  cancers  of  the  skin. 

In  certain  cases,  injury  by  violence  appears  as  the  exciting  cause. 
But  the  histories  of  epithelial  cancers  differ  from  those  of  others  in 
that  the  kind  of  injury  which  is  most  effective  in  their  production  is 
such  as  is  often  inflicted — frequent  blows  or  slight  wounds  on  the  same 
part ;  hurts  of  scars  and  other  seats  of  old  injury.  It  is  as  if  it  were 
necessary  that  the  part  should  be  considerably  changed  in  structure 
before  it  is  appropriate  for  a  cancerous  growth. 

It  agrees  with  this,  that  in  the  majority  of  cases,  patients  assign  as 
the  cause  of  the  disease,  not  injury,  or  not  it  alone,  but  some  former 
disease,  especially  such  as  arises  from  long-continued  irritation  of  a 
part.  Thus  epithelial  cancers  arise  sometimes  in  old  ulcers,  as  on  the 
legs,  or,  as  I  have  known,  in  perineal  urinary  fistulas  ;  sometimes,  in 
those  of  more  rapid  progress,  as  I  once  saw  in  a  case  of  necrosis  of  the 
hard  palate,  and  once  in  a  case  of  necrosis  of  the  angle  of  the  lower  jaw ; 
and  as  Frerichs  describes,  in  an  ulceration  of  the  internal  ear,  following 
scarlet  fever.  The  majority  of  the  epithelial  cancers  of  the  prepuce  and 
glans  occur  in  those  who  are  the  subjects  of  congenital  phymosis,  and  in 
■whom  we  may  assume  the  frequent  irritation  of  the  part  by  decomposed 
secretions.  In  some  rare  cases,  a  mole  or  pigmentary  nsevus  becomes 
the  seat  of  the  disease.  But,  among  all  the  things  referred  to  by 
patients,  none  are  so  frequently  named  as  '  warts.'  1 

The  affections  thus  named  are  not  usually  such  as  are  commonly 
called  warts.  They  are  not  usually  like  the  warts  (Verruca?,  or  Condy- 
lomata elevata)  that  grow  on  the  genital  organs  during  gonorrhceal  or 
other  similar  irritation  ;  nor  like  such  warts  (Verrucae  vulgares)  as  are 
common  on  the  hands  of  young  people  before  puberty  (p.  588)  ;  nor 
like  the  condylomata  (C.  lata)  of  syphilis.  Such  papillary  growths  as 
these  may,  I  believe,  precede  epithelial  cancer ;  but  I  think  they  rarely  do 
so.  The  general  condition  of  the  '  wart '  is,  I  think,  that  a  small  por- 
tion of  the  cutis  is  slightly  indurated ;  its  papilla)  are  generally  in  some 
measure  enlarged:  and  it  is  covered  with  a  darkish  dry  crust,  or  with 
a  scab  ;  or,  if  the  part  be  very  moist,  with  a  soft  layer  of  detached 
scales.2'  The  induration  of  the  cutis,  and  the  predominance  of  the 

i  It  is  implied  here  that  the  form  of  cancer  assumed  in  or  by  warts  is  always  the 
epithelial.  Some  cases  by  Mr.  Butcher  {Dublin  Quart.  Jour,  of  Med.  Sc.,  Nov.  1856) 
appear  to  bo  instances  of  medullary  cancer  originating  in  warts. 

«  Such  as  these  are  well  described  by  Schuh  {Pseudophsmm,  p.  46)  under  the 
title  '  barky  warts.'  With  the  same  intimation  of  likeness,  Dr.  Warren  {On  lumours, 
p.  27)  called  the  disease  1  Lepoides. 
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crust  or  other  covering  (which  apparently  constitutes  more  of  the 
disease  than  either  the  induration  or  the  papillae),  mark  the  chief  differ- 
ences between  this  disease  and  any  of  the  1  warts  '  just  referred  to. 
The  induration  which  patients  often  describe  as  1  a  little  hard  knot,'  is 
usually  attended  with  elevation,  but  sometimes  with  contraction  and 
depression  of  the  piece  of  cutis.  The  crust  consists,  for  the  most  part, 
of  epidermal  scales  held  together  by  dried  secretion,  or,  in  its  deepest 
layers,  forming  a  whitish,  friable  substance,  and  fitting  between  the 
papilla?.  It  is  easily  detached  and  quickly  removed ;  and,  when  it  is  re- 
moved, the  subjacent  cutis  does  not  usually  appear  raw  or  bleeding,  but 
is  tender,  florid,  and  as  if  covered  with  a  very  thin  glossy  layer  of  epider- 
mis. When  a  moister  yellow  scab  covers  the  induration,  the  surface 
beneath  it  is  usually  more  inflamed  and  excoriated,  and  the  papillae  are 
more  enlarged. 

Such  incrusted  warts  as  these  are  very  common,  especially  on  the 
faces  of  old  persons ;  the  large  majority  of  them  lead  to  no  further 
trouble  ; 1  yet  some  become  the  seats  of  epithelial  cancers,  and  some  of 
rodent  ulcers.  A.  similar  affection  often  precedes  the  epithelial  cancer  of 
the  lower  lip.  Some  slight  violence  often  applied,  such  as  that  of  a  short 
pipe  habitually  supported  by  the  lip,  or  the  frequent  slight  rending  of  the 
surface  of  a  dry  scaly  lip,  or  one  much  exposed  to  the  weather,  leads  to 
a  '  little  crack  ; '  this  scabs  over,  and  after  repeated  removals  and  re- 
newals of  the  scab,  there  is  a  '  little  hard  lump,'  or  '  a  sort  of  wart,' 
with  a  head  or  crust.  And  such  a  wart  might  be  as  often  innocuous  on 
the  lip  as  on  the  face,  if  it  were  not  that  the  lip  is  in  the  unhappy  singu- 
larity of  being  within  easy  reach  at  once  of  the  fingers,  the  teeth,  the 
tongue,  and  the  other  lip  ;  so  that  when  it  is  as  yet  but  slightly  diseased 
it  is  never  left  at  rest. 

A  similar  drily  scaled  or  incrusted  warty  change  of  the  cutis 
often,  I  believe,  precedes,  the  chimney-sweep's  cancer ;  and  I  suspect 
that  the  true  influence  of  the  soot  in  this  disease  is  not  that  its  contin- 
ued contact  determines  the  growth  of  cancers,  but  (at  least  in  part) 
that  it  produces  a  state  of  skin  which  provides  an  apt  locality  for 
epithelial  cancer  in  persons  of  cancerous  diathesis.  How  it  does 
this  I  cannot  imagine  :  but  this  is  only  one  of  many  things  unexplained 
in  this  strange  disease  ;  for  the  whole  of  the  peculiarities  of  the  chim- 
ney-sweep's cancer — its  dependence  on  soot,  while  coal-dust  is  wholly 

1  Virchow  (in  his  AreMv,  vi.  p.  553)  says  that  the  small  hairy  knots,  -which  ara 
so  frequent  on  the  faces  of  old  persons  have  exactly  the  structure  of  the  cutaneous 
cavernous  tumours.  But  these,  I  think,  are  nut  peculiarly  apt  to  be  seats  of  epithelial 
cancer. 
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inoperative  (for  the  disease  is  unknown  among  colliers)  ;  its  compara- 
tive frequency  in  England,  especially  in  certain,  but  not  all,  large 
towns,  while  in  other  countries  where  soot  is  abundant  it  is  hardly  seen  ; 
its  selection  of  the  scrotum  for  its  most  frequent  sea*-,— all  these,1  and 
many  like  facts  in  its  history,  appear  completely  inexplicable.  Still,  it 
is  certain  that  scaly  or  incrusted  small  warts,  such  as  I  have  been  des- 
cribing, are  very  common  in  chimney-sweeps.  In  many  of  them,  even 
when  they  are  thoroughly  cleaned,  the  whole  skin  is  dry,  bar.  h,  and 
dusky  ;  and,  before  operation  for  the  removal  of  scrotal  cancers  in 
them,  it  is  a  common  question  whether  one  or  more  warts  or  scaly  pat- 
ches near  the  chief  disease  should  be  removed  with  it.  Nor  are  such 
warts  confined  to  the  scrotum  ;  they  may  exist  on  every  part  of  the 
trunk  and  limbs  ;  and  I  have  seen  sweeps  so  thick-set  with  them,  that 
a  hundred  or  more  might  have  been  counted. 

Such  are  some  of  the  numerous  morbid  states,  one  or  other  of  which 
may,  in  the  majority  of  cases,  be  assigned  as  predisposing  apart  to  be- 
come the  seat  of  epithelial  cancer.  Expressions  are  sometimes  used, 
implying  that  the  part  does  not  become  the  scat  of  a  new  morbid  struc- 
ture, but  that  its  mode  of  action  is  changed,  or  that  the  change  is  only 
due  to  the  extension  and  deepening  of  a  common  epidermoid  or  warty 
growth.  The  truer  view,  however,  may  be  expressed  by  saying,  that 
the  part,  whatever  were  its  previous  state,  becomes  the  seat  of  epithe- 
lial cancer,  the  structures  of  which,  as  of  a  new  disease,  are  inserted  in 
and  among  the  original  or  previously  morbid  textures  of  the  jjart.  This 
evidently  happens  when  the  cancer  appears  in  parts  previously  healthy, 
or  in  the  deep-seated  tissues,  or  in  the  walls  of  ulcers,  or  in  apigmentaiy 
na^vus  ;  for,  in  these  cases,  no  morbid  structures  like  those  of  the  epithe- 
lial cancer  exist  previous  to  its  access.  There  is  more  appearance  of 
similarity  and  continuity  of  disease  between  the  epithelial  cancers  and 
the  warty  growths  by  which  they  are  sometimes  preceded :  for  here 
both  the  earlier  and  the  later  disease  may  have,  in  common,  an  accumu- 
lation of  epidermoid  cells  and  an  enlargement  of  papilla?.  Yet  the 
warts,  whether  incrusted,  or  others,  in  which  the  epidermoid  structures 
are  only  superficial,  should  also,  I  think,  be  regarded  as  only  predispos- 
ing conditions  of  epithelial  cancer ;  as  diseased  parts,  not  cancerous, 
though  peculiarly  apt  to  become  the  seats  of  this  form  of  cancer.  For 
the  great  majority  of  these  remain  stationary,  or  may  disappear,  or  be 

1  It.  appears  to  me,  in  1870,  to  have  become  of  late  years  much  rarer  than  it  used 
to  ho.  Cases  are  now  very  rare  at  St.  Bartholomew's,  where  twenty  or  thirty  years 
ago  they  were  often  seen. 
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cared,  even  in  cancerous  perions  ;  they  are  comparatively  few  in  which, 
after  a  certain  duration  as  simple  warts,  the  cancerous  disease  is  mani- 
fested. And  the  time  of  the  change  in  them  is  often  well  marked.  Nearly 
all  patients — even  those  who  can  assign  no  date  to  the  beginning  of  the 
wart  or  hardness,  or  other  previous  disease — can  refer  exactly  to  some 
time  of  change  in  it,  when  it  began  to  '  grow  up,'  or  '  be  sore,'  or  '  get 
bad,'  discharge,  or  bleed.  They  thus  mark  the  time  when  the  cancer- 
ous mode  of  progress  was  commenced ;  and  from  this  time  the  history 
of  all  such  cases  is  nearly  uniform — even  remarkably  nniform,  if 
it  be  compared  with  the  variety  of  the  histories  of  the  previous 
states. 

Now,  I  believe  that  this  change  in  the  life  of  the  warty  or  other  dis- 
eased parts  is  always  associated  with  a  change  in  its  structure  :  and  that 
whatever  were  its  previous  state,  its  proper  tissue,  whether  papillary  or 
any  other  ,now  becomes  the  seat  of  the  formation  of  epithelial  cancer- 
cells.  It  is  hardly  possible  to  prove  such  a  change  of  structure  in  any 
single  case,  but  it  is  rendered  highly  probable  by  this — that  in  those 
warty  structures  which  we  remove  because  experience  makes  us  believe 
that  they  are  in  progress  as  epithelial  cancers,  we  find  the  tissues  infil- 
trated with  the  specific  cancer-cells  :  while  in  those  which  have  been 
long  stationary,  without  extension  or  outgrowth,  without  ulceration  or 
ichorous  discharge,  no  such  infiltration  is  found.  Certain  cases  must 
be  excepted  from  this  statement  because  of  error  in  diagnosis.  I  have 
known  rodent  ulcers  excised,  in  the  belief  that  they  were  epithelial  can- 
cers ;  but  I  never  saw  any  growth  removed  as  an  epithelial  cancer,  in 
which  the  epidermoid  cells  were  placed  only  on  the  surface  of  the  vas- 
cular tissues ;  and,  on  the  other  hand,  I  have  never  seen  such  cells  in 
the  cutis  or  papilla?  of  any  incrusted  or  other  wart,  in  which  the  cancer- 
ous mode  of  progress  was  not  yet  manifested.  The  opportunities  of 
examining  such  warts  as  observation  shows  to  be  most  apt  to  be  precur- 
sors of  epithelial  cancer  are  rare  ;  but  I  have  examined  some  on  the 
scrotum,  and  one  on  a  lower  lip.    The  last  may  deserve  description. 

A  healthy-looking  farmer,  sixty-six  years  old,  came  to  me  with  an 
induration,  about  two  lines  wide  and  half-a-line  thick,  at  the  middle  of 
the  florid  margin  of  his  lower  lip.  The  indurated  part  was  slightly 
sunken,  and  covered  with  a  thin  yellow  scab.  This  disease  had  existed 
two  years,  frequently  scabbing  thickly,  then  desquamating,  never 
soundly  healing  ;  yet  it  had  made  no  progress.  I  removed  it,  chiefly  be- 
cause the  patient's  father,  when  eighty-five  years  old,  had  had  cancer  of 
the  lower  lip ;  and  because,  if  not  already  cancerous,  this  could  not  but  be 
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thought  a  place  very  likely  to  hecome  so.  I  found,  in  the  indurated  tissue, 
inflammatory  products  infiltrated  among  the  natural  structures  of  the 
skin ;  but  no  appearance  of  epithelial  cancer-cells.  The  cutis  was 
slightly  thickened;  but  there  was  no  evidence  of  enlargement  of 
papillae,  or  of  accumulated  epidermis :  the  scab  seemed  formed  chiefly  of 
dried  secretion. 

I  believe  that  such  a  description  as  this  would  apply  to  most  of  the 
warts  that  precede  epithelial  cancers  of  the  lower  lip,  and  that  we  may 
justly  say  of  them  that  they  are  not  cancerous,  but  are  such  parts  as, 
in  certain  persons,  are  peculiarly  apt  to  be  the  seats  of  cancer.  Why 
only  some  among  them  should  become  cancerous  we  can  no  more  ex- 
plain, than  we  can  why,  among  so  many  injuries  inflicted,  so  few  should 
be  followed  by  erysipelas  or  tetanus ;  or  why,  among  so  many  pig. 
mentary  moles  or  naavi  as  may  be  found,  only  few  should  become  the 
seats  of  melanoid  cancer  ;  or,  in  a  yet  nearer  parallel,  why,  when  a 
person  has  many  such  moles,  the  melanoid  cancer  should  appear  m  only 
one.  In  these  varieties  of  fate,  there  is  nothing  unusual  in  warts  if  we 
regard  them  as  only  predisposed  to  become  cancerous  ;  but,  if  we  re- 
gard them  as  the  first  stages  of  a  cancroid  or  cancerous  disease,  such 
varieties  of  progress  as  they  manifest  would  be  without  parallel. 

(e.)  The  general  health  of  patients  with  epithelial  cancer  is  usually 
good,  till  it  is  affected  by  the  consequences  of  the  local  disease.  Less 
than  ten  per  cent,  of  them  appear  ill  at  their  first  observation  of  the 
disease.  No  primary  cachexia  can  be  observed  preceding  the  appearance 
of  the  growth  ;  nor  does  a  secondary  cachexia  ensue  earlier  than  it  pro- 
bably would  in  any  disease  of  equal  duration  and  severity. 

When  the  formation  of  an  epithelial  cancer  has  once  commenced,  its 
natural  course  is  as  regularly  progressive  to  the  destruction  of  life  as 
that  of  either  a  scirrhous  or  a  medullary  cancer.  Only,  the  rate,  and 
some  parts  of  the  method,  of  progress  are  different. 

The  average  rate  of  increase  of  epithelial  cancers  is  less  than  of 
either  of  the  other  kinds.  It  is  not  apt  to  be  arrested  altogether  ;  yet 
it  is  sometimes  so  slow  that,  in  a  year,  the  cancer  may  gain  only  a  line 
or  two  in  any  of  its  dimensions.  In  other  cases,  however,  and  especially 
when  such  a  cancer  has  been  violently  injured,  the  progress  is  much  more 
rapid.  I  have  known  three-fourths  of  the  scrotum  covered  with  ulcera- 
ting soot-cancer,  and  part  of  the  urethra  surrounded  by  it,  in  three 
months  after  a  laceration  received  while  in  apparent  health  ;  in  another 
case,  a  spheroidal  mass  of  soft  ej  ithehal  cancer,  an  inch  in  diameter, 
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formed  in  the  substance  of  the  cheek  in  two  months ;  in  another,  a 
growth  more  than  an  inch  in  diameter  formed  in  ten  weeks  ;  in  another* 
the  whole  depth  of  the  lower  lip,  and  two-thirds  of  its  width,  were 
occupied  with  epithelial  cancer,  in  three  months  after  a  blow  on  a  little 
cancer  at  its  margin ;  in  another,  within  twelve  months,  the  eyelids  and  a 
'large  part  of  the  contents  of  the  orbit  were  destroyed  by  ulceration, 
and  tuberous  masses,  from  one  to  three-quarters  of  an  inch  in  diameter 
were  formed  under  the  integuments  of  the  brow,  the  temple,  and  the 
other  boundaries  of  the  orbit. 

Cases  such  as  these,  and  they  are  not  rare,  may  prove  the  error  of 
regarding  epithelial  cancer  as  a  trivial  or  an  inactive  disease  in  com- 
parison with  the  other  forms.  Its  rate  of  progress  is,  like  that  of 
scirrhous  cancer,  widely  various  in  different  cases  ;  it  has  its  acute  and  its 
chronic  instances.  Of  its  modes  of  growth,  and  of  ulceration,  and  of 
the  usual  coincidence  of  these  processes,  I  have  spoken  fully  in  the 
former  part  of  the  lecture  (p.  710)  ;  I  will  here  only  add  that  the 
ulceration,  at  whatever  rate,  seems  constantly  progressive.  Some  por- 
tions of  the  ulcer  may  appear,  for  a  time,  as  if  skinning  over,  or, 
portions  of  the  disease  may  slough  away  and  the  surfaces  they  leave 
may  partially  heal ;  but  I  do  not  remember  to  have  seen  any  process  of 
healing  or  wasting  so  nearly  accomplished  in  an  epithelial  cancer,  as  I 
have  described  in  some  cases  of  both  scirrhous  and  medullary  cancer,  in 
the  former  lectures  (pp.  640,  685). 

The  progress  of  the  ulceration,  and  the  coincident  deepening  of  the 
growth,  are  usually  attended  with  great  pain — hot,  scalding,  and 
widely  diffusing  pain  ;  or  with  pain  like  that  of  neuralgia  darting  in 
the  course  of  nerves.  With  this,  and  the  constant  ichorous  discharge 
from  the  ulcer,  and  the  occasional  bleedings  from  ulcerated  bloodvessels, 
the  patient  becomes  cachectic  ;  yet  probably  not  sooner  than  in  other 
diseases  of  equal  extent,  nor  in  any  very  characteristic  manner. 

Primary  epithelial  cancers  are  usually  single.  Two  growths  may 
sometimes  appear  at  once  in  the  same  region,  as,  e.g.,  on  the  prepuce 
and  glans,  or  on  the  scrotum  :  once,  I  found  three  on  the  same  face  :  I 
have  also  seen  instances  of  simultaneous  growth  in  the  eyelid  and 
rectum  :  the  finger  and  rectum  :  and  the  lip  and  scrotum  ;  but  such 
events  are  so  rare,  that  they  may  probably  be  called  accidental.  In  the 
later  progress  of  the  disease,  separate  masses  of  epithelial  cancer  may  be 
sometimes  found  in  the  tissues,  or  cancerous  warty  growths  on  the 
surface,  around  the  primary  growth  or  ulcer.    Healthy  tissue  appears 

3  B 


738 


MULTIPLICITY  AND  EXTKNSION. 


to  intervene  between  these  secondary  cancers  and  the  primary  one  :  and 
they  may  be  compared  with  the  tubercles  so  often  grouped  around  a 
scirrhous  mammary  gland. 

The  lymphatic  glands,  sooner  or  later  in  the  progress  of  the  disease, 
usually  become  cancerous.  I  nave  already  (p.  719)  described  the 
manner  of  their  infection.  I  feel  almost  disposed  to  think  that 
epithelial  cancer  is  a  much  worst  disease  in  this  country  than  in  France 
or  Denmark,  when  I  see  how  far  my  observations  on  the  affection  of 
the  lymphatics  differ  from  those  of  Lebert  and^  Hannover.  Lebert1 
says  that  he  has  found  the  lymphatic  glands  affected  with  '  cancroid ' 
three  times  in  81  cases  ;  and  of  these  81,  60  were  certainly  cases  of 
epithelial  cancer.  Hannover2  has  even  less  frequently  seen  them 
diseased.  Now,  in  42  cases  of  epithelial  cancer  collected  in  the  ordinary 
course  of  hospital  and  private  practice,  and  including  many  in  the 
early  as  well  as  in  the  latest  stages  of  the  disease,  1  have  observed  the 
lymphatics  cancerous  twenty  times.  In  the  greater  part  of  these  cases 
the  characteristic  cancer- structures  were  found  in  the  glands  removed 
during  life  or  after  death :  in  the  rest  their  existence  was  concluded, 
with  scarcely  less  certainty,  from  the  enlargement,  with  induration, 
rapid  growth,  clustering,  and  destructive  ulceration  of  the  glands.  It 
need  not  be  suspected  that  in  any  of  these  cases  the  glands  were 
enlarged  merely  through  '  irritation  ; '  such  a  state  does,  indeed,  occur 
with  epithelial  as  with  scirrhous  cancer  ;  but  the  diagnosis  of  this  from 
the  cancerous  enlargement  is  seldom,  in  either  case,  difficult. 

1  do  not  suppose  that  the  proportion  cited  above  expresses  the 
greatest  frequency  of  epithelial  cancer  in  the  lymphatic  glands.  I 
believe  rather,  that  no  cases  reach  their  natural  end  without  infection 
of  the  glands.  Even  after  the  primary  disease  has  been  wholly  re- 
moved, and  when  the  glands  at  the  time  of  the  operation  appeared 
healthy,  they  are  frequently,  and  often  alone,  the  seats  of  recurrences  of 
the  disease.  Sometimes  also,  as  with  scirrhous  cancers  (p.  621),  we 
find  the  disease  in  the  lymphatics  greatly  preponderating  over  that  in 
the  primary  seat. 

My  observations  are  scarcely  less  different  from  those  of  Lebert,  in  re- 
lation to  the  occurrence  of  secondary  epithelial  cancers  in  internal  organs. 
In  eighteen  autopsies  (some  of  which,  however,  were  made  in  fatal 
cases  of  rodent  ulcer)  he  has  not  once  found  «  cancroid  growths  '  in  any 
internal  part.    In  seven  autopsies,3  I  have  found  epithelial  cancer  once 

>  TraiU  Pratique,  r.  010.  a  Das  Epithelioma,  p.  24. 

2  In  two  of  thefle  the  disease  had  not  reached  its  natural  end;  for  the  patients 
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in  the  heart,  and  once  in  the  lungs  (p.  721).  Doubtless,  the  internal 
organs  are  more  rarely  infected  than  in  any  other  form  of  cancer ;  but 
they  do  not  enjoy  an  absolute  immunity  ;  the  difference  between  the 
epithelial  and  the  other  cancers  is,  in  this  point  again,  one  of  degree  not 
of  kind. 

It  is  a  peculiarity  of  epithelial  cancers,  that  in  nearly  all  the 
characteristics  of  malignant  disease — whether  the  propagation  to  the 
lymphatics  or  other  organs,  the  extension  to  deep-seated  parts,  the 
recurrence  after  removal,  or  the  rate  of  progress  towards  death — 
greater  differences  are  noted  according  to  the  seat  of  disease  than 
among  the  medullary  cancers  of  different  parts.  The  anatomical 
characters  of  the  disease  are  in  all  parts  essentially  the  same,  but  their 
history,  in  all  the  particulars  noted  above,  differs,  so  as  to  justify  the 
expression  that  the  disease  is  less  malignant  in  some  parts  than  in 
others.  It  is,  generally,  most  malignant  in  the  tongue,  the  interior  of 
the  mouth,  and  the  penis  ;  least  in  the  lower  extremities  and  the  scrotum ; 
in  general,  also,  the  epithelial  cancers  that  are  deep-seated  are  more 
malignant  than  the  superficial,  and  much  more  so  than  the  ex- 
uberant. 

These  diversities  make  it  very  difficult  to  assign  the  average  duration 
of  life  in  persons  with  epithelial  cancer  ;  and  the  difficulty  is  greatly 
increased  by  the  recorded  cases  being  often  mixed  or  confounded  with 
those  of  other  cancers  and  of  rodent  ulcers.  Taking  cases  with  clear 
diagnosis,  without  regard  to  the  parts  affected,  the  average  duration  of 
life  in  twenty- three  cases  which  ran  their  natural  course  was  27*4 
months ;  and  in  thirty-five  cases  in  which  the  disease  was  once  or  more 
removed  by  operation,  57'6  months. 

The  following  table  will  show  the  durations  of  life  in  the  cases,  and 
may  be  compared  with  those  in  p.  646,  and  p.  691,  from  which  the  fore- 
going statement  was  derived  : — 

died  in  consequence  of  amputation.  In  another  case  I  found  epithelial  cancer  of  the 
tongue,  with  medullary  cancer  of  the  cervical  glands,  and  of  the  lungs  ;  but,  as  I  hare 
already  said  (p.  720,  note),  though  no  medullary  cancer-structures  were  found  in  the 
primary  disease,  it  was  impossible  to  prove  that  they  had  never  existed,  for  a  large 
portion  of  the  tongue  had  sloughed  before  death.  Virchow's  observations  on  the 
occurrence  of  secondary  epithelial  cancer  in  internal  organs  are  very  clonr. 


3  i)  2 


740 


COURSE  AND  DURATION  OF  LIFE. 


Duration  of  Life. 

Less  than  6  months 
Between  6  and  12  months 


Number  of  Cases. 
With  Operation.  Without. 
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The  chief  point  which  this  tahle  shows,  in  contrast  with  those  of 
other  cancers,  is  in  the  larger  proportion  of  patients  living  more  than 
four  years.  Great  differences,  however,  as  to  length  of  life,  may  be  noted 
among  the  epithelial  cancers  of  different  organs.  Those  in  the  tongue 
rarely  survive  more  than  four  years  ;  those  in  the  trunk  or  limbs  rarely 
destroy  life  in  less  than  three  years  :  a  majority  of  those  in  the  lower 
lip  survive  that  period.  The  age  at  which  the  disease  commences  has 
no  great  influence  on  its  duration.  The  average  duration  among  four- 
teen patients,  in  whom  it  commenced  at  or  below  45  years  of  age,  was 
39  months  ;  that  among  seventeen,  in  whom  it  commenced  later,  was 
45£  months  ;  and  the  general  average  duration  was  not  exceeded  in  the 
first  list  more  often  than  in  the  second. 

A  considerable  prolongation  of  life  would  appear,  by  the  cases  I 
have  collected,  to  be  obtained  by  the  removal  of  epithelial  cancers.  The 
average  advantage,  as  shown  by  the  foregoing  table,  is  30  months,  and 
although  this  great  difference  may  be  ascribed  to  a  careful  selection  of 
cases,  yet  the  average  is  sometimes  greatly  surpassed.  I  have  seen  a 
man  whose  leg  was  amputated  twenty  years  previously  for  epithelial 
cancer,  commencing  in  or  beneath  a  scar,  and  he  was  still  well.  A 
sweep  was  some  time  back  in  St.  Bartholomew's  with  a  small  scrotal 
cancer,  from  whom  one  of  the  same  kind  was  excised  thirty  years 
previously.  Of  another,  Mr.  Curling  1  gives  a  history  extending  over 
twenty-two  years,  and  including  five  operations.  A  man  from  whom 
Sir  W.  Lawrence  removed  a  cancer  of  the  lip  remained  well  for  nine 
years,  and  then  the  disease  appeared  in  the  lymphatic  glands. 

Cases  such  as  these  must,  however,  be  considered  very  rare.  Too 

J  On  Diseases  of  the  Testis,  p.  635. 
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much  regard  to  them,  and  the  confusion  of  the  rodent  ulcers  with  the 
epithelial  cancers,  have  led  to  a  common  belief  that  recovery  or  long 
life  may  be  promised  as  the  consequence  of  operations.  Such  a  pro- 
mise will  not  prove  true ;  and  yet,  as  a  general  rule,  the  operation  is  to 
be  advised,  whenever  the  whole  of  the  disease  can  be  removed  without 
great  risk  of  life. 

For  (1),  though  the  instances  of  operations  followed  by  long  immunity 
from  the  disease  are  very  rare,  yet,  in  certain  cases,  these  results  may 
be  hoped  for.  This  is  especially  the  case,  I  think,  with  the  epithelial 
cancers  of  the  lower  extremity,  which  follow  injury,  and  for  which  am- 
putation is  performed ;  with  the  more  superficial  cancers  of  the  lip  ;  and 
most  of  all,  with  the  soot-cancers  which  are  not  making  quick  progress. 
On  the  other  side,  according  to  present  experience,  such  lengthening  of 
life  can  rarely  be  hoped  for  after  operations  for  the  epithelial  cancers  of 
the  tongue,  the  gums,  or  other  parts  in  the  interior  of  the  mouth.  The 
best  instance  of  these  that  I  have  yet  known,  is  one  of  a  removal  of  an 
epithelial  cancer  of  the  tongue,  in  which  eight  years  elapsed  before  the 
recurrence. 

(2.)  In  the  majority  of  cases,  and  even  when  very  little  increase  of 
life  can  be  hoped  for,  the  removal  of  the  disease  may  give  great  comfort 
for  a  time.  In  general,  also,  the  greater  part  of  the  time  that  intervenes 
between  the  recovery  from  the  operation  and  the  recurrence  of  the 
disease  may  be  reckoned  as  so  much  added  to  life  ;  for  although  we 
cannot  deny  a  diathesis,  or  specific  constitutional  affection,  in  epithelial 
cancers,  yet  it  is  by  the  progress  and  consequences  of  the  local  disease 
that,  in  the  majority  of  cases,  the  time  of  death  is  determined ;  so  that, 
while  local  disease  is  absent,  life  may  be  shortening  at  scarcely  more 
than  the  ordinary  rate.  Of  course,  in  applying  such  a  rule  as  this  may 
suggest  in  practice,  we  must  except  from  it  certain  cases  in  which  the 
general  health  is  already  very  deeply  affected,  or  in  which  the  operation 
would  be  perilously  extensive. 

(3.)  The  extension  of  the  epithelial  cancer  to  the  lymphatic  glands 
is  not  an  insuperable  objection  to  operations.  The  disease  usually 
remains  long  limited  to  the  glands  which  are  nearest  to  its  primary  seat 
(p.  720)  ;  its  complete  removal  can  therefore  be  usually  accomplished ; 
and,  although  I  can  cite  no  instance  of  very  long  survival  after  opera- 
tion including  cancerous  glands,  yet,  on  the  other  side,  I  can  cite  none 
which  would  prove  that  the  recurrent  disease  is  quicker  or  more  severe 
after  such  operations,  than  it  is  after  those  of  equal  extent  in  which  the 
glands  aro  not  yet  diseased. 


742    EES EMBL ANCE  TO  SCIRRHOUS  AND  MEDULLARY  CANCERS. 


(4.)  The  general  rule  concerning  operations  in  cases  of  recurrent 
epithelial  cancer  may  be  the  same,  I  think,  as  for  the  primary  disease. 
A  second  operation  is,  in  general,  less  hopeful  than  a  first,  yet  not 
always  so ;  for  although  the  epithelial,  like  other  cancers,  usually 
make  progress  at  an  accelerating  rate,  yet  cases  are  not  wanting  in 
which  the  intervals  between  successive  operations  have  progressively 
increased. 

(5.)  The  recurrence  of  epithelial  cancer  after  operation  is  in  some 
cases  very  rapid,  in  others  greatly  retarded.  The  number  of  cases  in 
which  recurrence  ensues  at  a  medium  period  appears  comparatively 
small.  I  cannot  explain  the  fact,  if  it  be  one,  but  I  believe  tbat  if, 
after  operation,  a  patient  remain  free  for  eighteen  months,  it  is  very 
probable  that  the  immunity  will  continue  for  at  least  five  years. 

Let  me  now  collect  from  the  facts  of  this  lecture  the  grounds  which 
seem  to  justify  the  inclusion  of  this  disease  under  the  name  of  cancer. 
It  is  not  unimportant  to  do  so  ;  for  we  may  be  certain  that,  in  this  case, 
the  name  of  the  disease  will  often  guide  the  further  study  and  the 
treatment  of  it. 

I  have  excluded  from  the  group  of  epithelial  cancers  the  rodent 
ulcers,  which  M.  Lebert  includes  with  them  under  the  name  of  '  cancroid,' 
and  which  Mr.  Moore  names  rodent  cancer.  The  two  diseases  are  so 
constantly  unlike,  in  both  structure  and  history  (see  p.  724),  that  then- 
separation  under  different  titles  seems  consistent  with  the  most  usual 
rules  of  nosology.  I  have  also  excluded  those  papillary  and  other  affec- 
tions of  the  skin,  in  which  epidermoid  structures  are  accumulated  only 
on  the  surface  of  the  affected  part.  For,  although  these  may  sometimes 
appear  like  the  first  stages  of  certain  epithelial  cancers  (see  pp.  702  and 
734),  yet  the  distinction  between  the  two  is  commonly  well  marked  in 
the  history  of  each  case  :  and,  in  their  respective  anatomical  relations, 
the  distinction  between  a  superficial  and  an  interstitial  epidermoid 
structure  is  very  significant ;  since  the  former  has  its  nearest  homologue 
in  natural  epithelia,  the  latter  in  cancerous  infiltrations. 

Thus  limiting  the  diseases  to  be  included  under  it,  the  name  of 
epithelial  cancers  seems  justified  by  their  conformity  with  the  scirrhous 
and  medullary  cancers  in  these  following  respects  :— 

(1.)  The  interstitial  formation  of  structures  like  those  of  epithelium 
is  not  an  imitation  of  any  natural  tissue  ;  it  constitutes  a  heterologous 
structure  ;  for  superficial  position  is  more  essential  to  the  type  of  epithe- 
lial structures,  than  any  shape  of  elemental  cells  or  scales  is. 
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(2.)  Even  that  delusive  appearance  of  homology,  which  exists  when 
the  structures  like  those  of  epithelium  are  formed  in  the  dermal  tissues, 
and  therefore  near  the  surface,  is  lost  in  nearly  all  the  cases  of  deep- 
seated  epithelial  cancers,  and  in  all  the  similar  affections  of  the  lym- 
phatic glands  and  internal  organs. 

(3.)  The  interstitial  formation  of  cells  in  epithelial  cancer  is  con- 
formed with  the  characteristio  plan  of  all  cancerous  infiltrations,  and 
leads  to  a  similar  substitution  of  new  structures  in  the  place  of  the 
original  tissues  of  the  affected  part. 

(4.)  The  interstitially-formed  cells  often  deviate  very  widely  from  the 
type  of  any  natural  epithelial  cell,  in  shape,  in  general  aspect,  in  method 
of  arrangement,  and  in  endogenous  formation  (p.  715,  et  seq.)  The 
difference  between  them  and  any  natural  elemental  structures  is,  indeed, 
much  greater  than  that  between  many  medullary  and  scirrhous  cancer- 
cells,  and  the  cells  of  the  organ  in  which  they  grow  e.g.  it  is  sometimes 
difficult  to  distinguish  the  cells  of  a  medullary  cancer  in  the  liver  from 
those  of  the  liver  itself. 

(5.)  The  pathology  of  epithelial  cancers  is  scarcely  less  conformed 
than  is  their  anatomy  to  the  type  represented  by  the  scirrhous  and 
medullary  cancers  ;  for,  not  only  are  they  prone  to  incurable  ulceration, 
and  to  repeated  and  often  very  rapid  recurrence  after  removal,  but 
(which  is  much  more  characteristic)  they  usually  lead  to  the  formation 
of  structures  like  themselves  in  the  lymphatic  glands  connected  with 
their  primary  seat ;  they  lead  sometimes  to  similar  formations  in  more 
distant  organs  (p.  719,  et  seq.)  ;  and  the  average  duration  of  life  in 
patients  affected  with  them,  is,  on  the  whole,  not  greater  than  that  of 
those  who  have  scirrhous  cancer. 

(6.)  In  their  growth,  and  in  their  recurrence,  there  is  no  tissue 
which  the  epithelial  cancers  do  not  invade  and  destroy  (pp.  705  and 
711). 

(7.)  A  peculiar  liability  to  them  exists  in  members  of  those  families 
in  which  scirrhous  or  medullary  cancer  also  occurs  (p.  731). 

Such  are  the  affinities  between  the  epithelial  and  (as  I  would  say) 
the  other  cancers.  They  are  so  numerous  and  so  close,  that  I  cannot 
but  think  we  should  be  guided  in  the  choice  of  a  name  by  them,  rather 
than  by  any  other  consideration.  They  are  surely  more  significant  of 
affinity  with  the  other  cancers  than  the  contrast  between  the  shapes  of 
the  elemental  cells  is  indicative  of  such  difference  as  should  be  expressed 
by  a  different  generic  name. 
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LECTURE  XXXIII. 

MELANOID,  H.35MATOID,  OSTEOID,  VILLOUS,  COLLOID,  AND 
FIBROUS  CANCERS. 

Of  the  three  chief  forms  of  cancer  which  I  have  now  described,  we 
may  observe,  I  think,  that  though  two  of  them  may  be  mixed  in  one 
mass,  or  may  occnr  at  different  times  in  the  same  person,  or  in  differ- 
ent members  of  the  same  family,  and  though  there  are  forms  intermedi- 
ate and  transitional  between  them,  yet  a  mass  of  one  of  them  does  not,  by 
any  transformation,  assume  the  characters  of  another.  A  scirrhous 
cancer,  I  think,  never  itself  becomes  medullary  or  epithelial ;  neither 
does  the  converse  happen ;  nor  do  we  see  any  indication  that  inter- 
ference with  the  development  of  a  cancer  of  either  of  these  forms 
would  lead  it  into  the  assumption  of  the  characters  of  another.  Com- 
bination, coincidence,  succession,  or  interchange  of  these  three  forms, 
may  be  found ;  but,  I  believe,  no  transformation  of  a  growth  com- 
pleted or  in  progress. 

If  this  be  true,  it  indicates  that  the  degree  of  difference  between 
each  two  of  these  three  forms  is  greater  than  that  which  exists  be- 
tween them  and  the  cancers  to  which  I  shall  devote  this  lecture.  For 
there  seems  sufficient  reason  to  believe  that,  by  certain  generally  re- 
cognised processes  of  degeneration  or  disease,  a  medullary  or  epithelial 
cancer  may  become  melanoid,  or  hasniatoid ;  that  a  scirrhous  or  firm 
medullary  cancer  may  become  osteoid ;  that  the  colloid  character  may 
be,  in  some  measure,  assumed  by  either  of  the  three  chief  forms ;  and 
that  either  of  them  may  observe  the  villous  or  dendritic  mode  of 
growth.  It  need  not  always  be  snpposed  that,  in  the  transformations 
here  implied,  the  cancer- structures  already  perfected  change  their 
characters.  It  is  probable,  indeed,  that  such  changes  do  occur  in  some 
of  the  instances  we  have  to  consider ;  bat,  in  others,  we  may  rather 
believe  that  tho  peculiarities  of  structure  are  due  to  something  which 
induces  degeneration  or  disease  in  the  cancer-elements  in  their  most 
rudimental  Btate. 
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The  belief  that  the  six  forms  of  cancer,  whose  names  head  this  lec- 
ture are  modifications  or  varieties  of  one  or  more  of  the  three  already 
described,  may  justify  my  describing  them  more  briefly,  and,  m  many 
parts,  by  terms  of  comparison  with  the  chief  forms.  Or,  if  this  belief 
be  not  a  good  reason  for  such  a  course,  it  must  be  sufficient,  that  the 
examples  of  all  these  six  forms  are  so  rare,  that  complete  and  indepen- 
dent histories  of  them  cannot,  at  present,  be  written. 

It  is,  I  think,  probable  that  other  groups  of  cancers  besides  these 
might  b'e  conveniently  described  as  varieties  of  the  principal  kinds  ; 1 
but,  at  present,  it  seems  better  to  defer  the  introduction  of  new  names 
till  we  have  attained  more  accurate  knowledge. 


MELANOID  CANCER. 

The  Melanotic  or  Melanoid  Cancers  are,  with  very  rare  exceptions, 
medullary  cancers  modified  by  the  formation  of  black  pigment  in  their 
elemental  structures.  On  this  long-disputed  point,  there  can,  I  think, 
be  no  reasonable  doubt.  I  have  referred  to  a  case  of  melanotic  epi- 
thelial cancer  (p.  718)  ;  but  this  is  an  exceptional  case.  Some  patho- 
logists have  recently  described  pigment-formation  in  one  of  the 
forms  of  sarcoma,  to  which,  in  consequence,  the  name  '  pigment  sar- 
coma '  has  been  given  (note,  p.  541).  In  the  horse  and  dog,  I  believe, 
black  tumours  occur  which  have  no  cancerous  character.  The  condi- 
tions, which  some  have  classed  under  the  name  '  spurious  melanosis,' 
are  blackenings  of  various  structures,  whose  only  common  character  is 
that  they  are  not  tumours. 

Melanotic  cancers  may  have  the  general  characters  of  any  of  the 
varieties  of  the  medullary  cancer ;  but  the  primary  growths  are  rarely 
either  very  firm  or  very  soft.  They  may  appear  as  infiltrations  ;  but 
are  more  often,  I  think,  separable  masses.  Their  characteristic  pig- 
ment marks  them  with  various  shades  of  iron-grey  or  brown,  deepening 
into  deepest  blackness.  The  pigment  is  variously  arranged  in  them. 
Sometimes,  we  see,  on  the  cut  surface,  a  generally  diffused  brownish 
tint,  derived  from  thickly  sprinkled  minute  dots  :  sometimes,  a  whole 

1  This  may  be  the  case  -with  -what  Miillor  named  Carcinoma  fascieulatum  seu 
hyalinum.  But,  judging  from  his  description  and  Schuh's,  I  cannot  tell  whether  it  is 
a  disease  which  I  havo  not  yet  seen,  or  whether  (as  I  am  more  inclined  to  believe)  the 
name  has  not  been  applied  to  some  specimens  of  the  soft,  flickering,  mammary  or 
parotid  glandular  tumours,  or  to  the  mammary  proliferous  cysts  that  aro  prone  to 
recur  (see  pp.  432,  563). 
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mass  is  uniformly  black  :  sometimes,  one  or  more  deep  black  spots  ap- 
pear in  the  midst  of  a  pure  white  brain-like  mass :  sometimes  (as  in 
the  specimen  here  figured)  in  half  a  tumour  there  are  various  shades 
of  brown  and  black,  in  the  other  half  the  same  texture  uncoloured : 
sometimes  a  whole  mass  is,  as  it  were,  delicately  painted  or  mapped 
as  with  Chinese  ink.    There  are  thus  to  be  found,  in  melanoid  cancers, 

all  plans  and  all  degrees  of  blackening  ;  and 
these  diversities  may  be  seen  even  in  different 
parts  of  the  same  tumour,  or  in  different  tu- 
mours in  the  same  person.1  Nay,  even  in  can- 
cers that  look  colourless  to  the  naked  eye,  I 
have  found,  with  the  microscope,  single  cells 
or  nuclei  having  the  true  melanotic  characters. 
And  both  the  general  and  the  microscopic 
aspect  of  the  disease  may  be  yet  further  diversi- 
fied by  the  coincidence  of  degeneration  or 
haemorrhages,  producing,  in  the  unblackened 
parts  of  the  tumours,  various  shades  of  yellow? 
or  of  blood-colour. 

In  the  dark  turbid  creamy  or  pasty  fluid 
that  may  be  pressed  from  melanotic  cancers' 
the  greater  part  of  the  microscopic  structures 
are  such  as  might  belong  to  an  uncoloured  medullary  cancer.  It  is 
often  remarkable  by  how  small  a  proportion  of  pigment  the  deepest 
black  colour  may  be  given  to  the  mass  :  a  hundredth  part  of  the  consti- 
tuent structures  may  suffice.  The  pigment  is  generaUy  in  granules 
or  molecules  :  but  it  is  sometimes  in  nuclei  or  in  corpuscles  like  them. 

The  majority  of  the  pigment- granules  are  minute  particles,  not  much 
unlike  those  of  the  pigment-cells  of  the  choroid  membrane.  When  out 
of  focus,  they  appear  black  or  deep  brown ;  but,  when  in  focus,  they 
have  pellucid  centres,  with  broad  black  borders.  They  appear  spherical ; 
and  usually  the  majority  of  them  are  free,  i.e.  not  enclosedin  cells,  though 
they  probably  have  escaped  from  them,  and  vibrate  with  molecular 
movement  in  the  fluid  that  suspends  them.    The  greater  part  of  the 

Fig  122  Section  of  a  variously-shaded  melanoid  cancer  formed  beneath  a  mole 
or  pigmentary  na;vus.  Museum  of  St.  Bartholomews,  Series  xxxv.  No.  102.  Natural 
sizo.  

»  All  these  varieties  are  illustrated  in  the  Museums  of  the  College  and  St  Bar- 
tholomoVs,  by  specimens  referred  to  in  the  Indices  of  the  Catalogue,  ».  p.  133,  and  .. 
p.  xiv. 


Fig.  122. 


STKUCTUBE  OF  MELANOID  CANCER. 


747 


colour  depends  on  these  free  granules  (Fig.  123)  ;  but  others  like  them 
are  enclosed  in  the  cancer-cells,  or,  more  rarely,  in  nuclei.  Sometimes 
those  in  the  cells  are  clustered  round  the  nucleus  ;  sometimes  they  are 
irregularly  scattered;  in  either  case  they  appear  as  if  gradually  in- 
creasing till  they  fill  the  cell,  and  change  it  into  a  granule-mass,  which, 
hut  for  its  colour,  we  might  exactly  compare  with  the  granule-masses 
of  fatty  degeneration.  While  the  pigment-granules  are  thus  collecting, 
the  nucleus  remains  clear ;  but  at  last,  when  the  cell  appears  like  a 
granule-mass,  it  is  lost  sight  of.  After  this,  moreover,  the  masses  formed 


Fig.  123. 

of  pigment-granules  may  break  up,  and  add  their  granules  to  those 
which  we  may  suppose  to  have  been  free  from  their  first  formation. 
The  completely  melanotic  cells  and  their  corpuscles  seen  singly  in  the 
microscope,  look  not  black,  but  rusty  brown  or  pale  umber-brown :  like 
blood-cells,  it  is  only  when  amassed  that  they  give  the  full  tint  of 
colour. 

With  the  melanotic  granules,  there  is  sometimes  a  much  smaller 
number  of  particles  of  the  same  colour,  and  the  same  apparently 
simple  structure,  but  of  larger  size :  from  ^Vtf  to  worr  of  an  mcm  in 
diameter.  These  may  be  both  free  and  in  cells ;  in  the  latter  case, 
lying  mingled  with  melanotic  granules  in  the  contents  of  the  cell. 
More  rarely,  corpuscles  like  the  nuclei  of  cancer-cells,  preserving  their 
shape,  size,  and  apparent  texture,  present  the  characteristic  brown 
tint.  Such  corpuscles  may  be  free ;  but  they  may  also  occupy  the 
place  of  nuclei  in  cells,  whose  other  contents  are  either  uncoloured  or 
mixed  with  pigment-granules :  and  more  rarely,  a  single  corpuscle  of 
the  same  kind  may  be  seen  in  a  cell  containing  an  ordinary  colourless 
nucleus. 

The  colouring  material  is  called  Melanin.  It  is  soluble  in  alkalies, 
from  which  it  may  again  be  precipitated  by  the  stronger  acids.  A 


Fig.  123.  Elemental  structures  of  molanoid  cancer,  referred  to  in  the  text.  Mag- 
nified 350  limes. 
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modification  of  this  pigment  material  is  said  to  occur  in  the  urine  of 
those  affected  with  melanosis,  which  gives  to  the  urine  when  long  ex- 
posed to  the  air  a  brownish  or  black  colour.1 

In  all  the  main  facts  of  their  pathological  history,  the  melanotic 
cancers  are  in  close  conformity  with  the  medullary  :  and  this  may  be 
reckoned  among  the  evidences  that  there  is  much  less  difference  be- 
tween these  two  forms  than  there  is  between  the  medullary  cancers 
and  either  the  scirrhous  or  the  epithelial. 

In  the  tables  of  365  cases  of  cancer  from  which  those  in  the  fore- 
going lectures  were  derived,  there  are  25  cases  of  melanoid  cancer. 
Seventeen  of  the  patients  were  females,  8  were  males.  In  14  cases, 
the  primary  seat  of  the  disease  was  in  the  skin  or  subcutaneous  tissue ; 
in  9,  in  the  eye  or  orbit ;  in  1,  in  the  testicle ;  in  1,  in  the  vagina.2  In 
this  limitation  to  a  few  primary  seats,  and  in  its  proneness  to  affect 
certain  abnormal  parts  of  the  skin,  are  the  chief  peculiarities  of  this 
variety  of  cancer ;  but  on  the  other  points  which  may  be  settled  by 
counting,  I  might  have  added  the  25  cases  to  those  of  ordinary 
medullary  cancer,  without  disturbing  the  results  stated  in  Lecture 
XXXI. 

Thus,  the  ages  of  the  patients  at  the  access  of  the  cancer  were  as 
follow  : — 

Under      10  years       .       .  2 


Between  10  and  20 
„  20  „  30 
„  30  „  40 
„  40  „  50 
„  50  „  60 
Above  60 


1 

7 

4 

5 

4- 

2 


The  only  notable  difference  in  this  table,  when  compared  with  that 
at  page  679,  is  in  the  inferior  proportion  of  cases  before  20  years  of 
age ;  a  difference  mainly  determined  by  the  large  number  of  cases  of 
uncoloured  medullary  cancer  of  the  eye  in  children.3 

1  Dressier  and  A.  Pribram.    Frag.  Jlaid/a/imchrif/,  88,  pp.  9,  16. 

2  I  once  saw  primary  melanotic  cancer  of  the  liver;  but  I  have  no  complete  record 
of  the  case.  Eiselt  found,  in  an  anlysis  of  104  cases,  the  primary  seat  of  the  disease 
47  times  in  the  eye,  40  times  in  the  skin,  5  times  in  the  livor,  thrice  in  the  lungs, 
twice  in  the  peritoneum,  uterus,  lymphatic  glands,  intestinal  canal,  once  in  the  brain. 
Ueber  Pigment-Krebs  in  the  Pragei-  Vicrtcljahrschr\ft,  70  and  76. 

s  This  fact  is  corroborated  by  0119  of  tho  tables  in  Mr.  Pembcrton's  Observations 
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Among  10  patients  with  melanoid  cancer,  one  had  had  a  relative 
who  died  with  cancer  of  the  breast ;  another  had  many  relatives  with 
pigmentary  nasvi  like  that  in  which  her  own  cancer  originated.  In 
another  gronp  of  10  cases,  3  had  had  cancerons  relatives. 

In  20  of  the  cases,  the  previons  history  of  the  affected  part  is  re- 
corded. In  3  of  those  in  which  the  eye  was  affected  it  had  been  mor- 
bidly changed  by  previons  inflammatory  disease  ;  in  2  it  had  appeared 
healthy.  Among  the  14  cases  affecting  the  skin  or  snbcntaneons 
tissne,  one  patient  assigned  no  local  canse ;  2  referred  to  injnry,  and 
were  nncertain  of  the  previons  condition  of  the  skin  ;  in  10  the  disease 
commenced  beneath  a  congenital  pigmentary  nasvus,  or  dark  mole  ;  and 
in  1  in  what  the  patient  called  a  wart  of  several  years'  standing.1  I 
shall  presently  revert  to  these  facts. 

In  regard  to  their  rate  and  method  of  growth,  their  nlceration,  and 
their  mnltiplying  in  parts  near  and  distant  from  their  primary  seat,  I 
believe  the  general  history  of  the  melanotic  cancers  is  parallel  with 
that  of  the  mednllary  given  in  a  former  lectnre  (p.  683,  et  seq.)  But 
they  present  even  a  greater  tendency  to  multiply  in  the  subcutaneous 
tissue,  growing  here  in  vast  numbers  of  small  soft  tubercles.  Secon- 
dary growths  occur  also  with  great  frequency  in  the  internal  organs. 

In  like  manner,  the  duration  of  life  in  melanotic  nearly  corresponds 
with  that  in  medullary  cancers.  In  18  cases,  in  all  of  which  the  pri- 
mary disease  was  removed  (but  in  two  only  partially) ,  the  durations  of 
life  from  the  first  notice  of  the  cancer  were  as  follow  (and  the  table 
may  be  compared  with  that  in  p.  693)  : — 

Between    6  and  12  months  in  3  cases 
„       12  „    18       „        4  „ 
24  „   36       „  5 


„  36  „  48  „  1  „ 
Above  48  „        5  „ 


Among  18  cases,  whose  history  is  known  for  some  time  after  the 
removal  of  the  primary  disease,  one  has  survived  for  three  years,  ano- 
ther for  ten  months,  without  recurrence  of  the  disease.  In  the  rest 
the  disease  recurred  at  the  following  periods  (compare  p.  697). 


on  Melanosis,  1857,  p.  18  ;  an  essay  containing  the  results  of  the  records  of  60  cases 
of  melanosis. 

1  Of  Mr.  Pemberton's  34  cases  of  Melanosis  of  the  skin,  15  commenced  'in  or  near 
a  congenital  mole,  wart,  or  mark.' 
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Between    1  and    3  months  in  7  cases 

»         3   »      6       „        4  „ 

6   „    12       „        2  „ 

12    „    24       „        2  „ 

,,        24   „    36       ,,        1.  „ 

Seeing  this  close  correspondence  in  their  general  pathology,  the 
rules  respecting  operations  for  melanoid  cancers  must  be  the  same  as 
for  the  medullary.    (See  p.  694.) 


1  have  reserved  for  separate  consideration  some  of  the  peculiarities 
of  melanoid  cancers.  Three  things  in  them  especially  deserve  reflec- 
tion— namely  (1)  their  colour  ;  (2)  their  proneness  to  take  their  first 
seat  in  or  near  cutaneous  moles  ;  (3)  their  profuse  multiplication. 

1.  The  colour  of  the  melanoid  cancers  is  due  to  a  pigment-forma- 
tion, corresponding  with  that  which  we  find,  in  the  normal  state,  in 
the  pigment-cells,  of  the  choroid  membrane,  and  in  the  rete  mucosum 
of  coloured  skins.  Their  usual  primary  occurrence  near  these  seats  of 
natural  pigments  may,  therefore,  be  regarded  as  an  illustration  of  the 
tendency  of  cancers  to  conformity,  at  least  sometimes  and  in  some 
respects,  with  the  characters  of  the  adjacent  natural  textures. 

But  another  meaning  of  the  pigment  in  melanotic  cancers  is  sug- 
gested by  its  likeness  to  that  which  accumulates  in  the  lungs  and  bron- 
chial glands  in  advancing  years,  and  in  the  darkening  cuticle  of  many 
old  persons.  The  colouring  particles  are  probably  different  in  these 
cases  ;  they  produce  different  shades  or  tinges  of  blackness,  but  their 
plans  of  formation  and  arrangement  are  in  all  similar.  And  the  analogy 
of  their  formation  in  the  aged,  and  in  some  other  instances  (p.  74),. 
may  warrant  us  in  regarding  melanosis  as  a  pigmental  degeneration  of 
medullary  cancer.  The  chief  characters  of  its  minute  structures  agree 
with  this,  especially  the  gathering  of  pigment-molecules  about  the 
nucleus,  their  gradually  filling  the  cell-cavity,  till  both  the  nucleus  and 
the  cell- wall  disappearing,  the  nucleated  cell  is  transformed  into  a  dark- 
coloured  granule- mass.  In  all  these  characters  there  is  an  exact 
parallel  between  the  transformations  of  the  cells  in  melanoid  cancers 
and  the  usual  changes  of  the  fatty  degeneration.    (Compare  p.  615  aud 

P-  713.)  „ .  . 

2  The  proneness  of  melanoid  cancers  to  grow  first  m  or  beneath 

pigmentary  moles  is  very  evident  ;  and  I  am  not  aware  that  such  moles 
are  peculiarly  apt  to  determine  the  locality  of  any  other  tumours;  for, 
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except  a  case  (p.  701)  in  which  an  epithelial  cancer  grew  from  one,  I 
have  met  with  no  instance  of  other  than  melanoid  cancers  connected 
with  them.1 

The  fact  is,  I  suppose,  qnite  inexplicable  ;  but  it  may  be  usefully 
suo-o-estive.    It  seems  a  striking  illustration  of  the  weakness  in  resisting 

Do  0 

disease  which  belongs  to  parts  congenitally  abnormal.  It  seems,  also, 
to  be  an  evidence  that  a  part  may  very  long  remain  apt  for  the  growth 
of  cancer,  and  not  become  the  seat  of  such  a  growth,  till  the  cancerous 
diathesis,  the  constitutional  element  of  the  disease,  is  established.  And 
this  event  may  be  very  long  delayed :  as  in  a  woman,  eighty  years  old, 
whom  I  saw  with  a  large  melanotic  tumour,  which  had  lately  grown 
rapidly  under  a  mole  that  had  been  unchanging  through  her  long 
previous  life.  But  again,  this  peculiar  affinity  (if  it  may  be  so  called) 
of  moles  for  melanoid  cancers,  may  make  us  suspect  that  there  may  be 
other,  though  invisible,  defects  of  first  formation  in  our  organs,  which 
may  render  them,  or  even  small  portions  of  them,  peculiarly  apt  for  the 
seats  of  malignant  and  other  specific  diseases.  It  is  often  only  the 
colour  that  makes  us  aware  of  the  peculiarity  of  that  piece  of  a  man's 
skin  in  which  cancer,  if  it  ever  occur  in  him,  will  be  most  likely  to 
grow  :  and  yet  colour  is  so  unessential  a  condition  of  texture,  that  we 
may  well  believe  that  all  the  more  real  conditions  of  such  liability  to 
cancer  may  be  present  without  peculiarity  of  colour,  though  being 
without  it,  the  part  in  which  they  exist  may  not  be  discernible. 

I  have  spoken  of  the  pigmentary  moles  as  becoming  the  seats  of 
melanotic  cancers.  It  might  seem  as  if  the  mole  were,  in  some  sort, 
the  first  stage  of  the  cancer  ;  but  it  is  not  so  :  the  structures  and  the 
life  of  the  mole  are  those  of  natural  skin  and  epidermis,  abnormal 
in  quantity  and  colour,  but  in  no  more  essential  properties  :  there 
are  no  structures  in  moles  like  those  of  cancer  till,  at  a  certain  and 
usually  notable  time,  cancer  begins  to  be  formed  in  them.  And  here 
let  it  be  observed,  how  close  is  the  correspondence  in  these  respects  be- 
tween the  pigmentary  moles,  and  the  warts  that  are  apt  to  become  the 
seats  of  epithelial  cancers  (p.  733).  The  patient  is  usually  aware  of  the 
time  at  which  a  mole,  observed  as  an  unchanging  mark  from  birth  or 
infancy,  began  to  grow.  In  some  instances  the  growth  is  superficial, 
and  the  dark  spot  acquires  a  larger  area  and  appears  slightly  raised  by 

1  Pirogoff  (Klinische  Ghirurgie,  H.  i.  p.  34)  relates  three  cases  of  removal  of  nrevi 
(angeiektasie),  which  was  followed  by  growth  of  medullary  cancers,  at  or  near  the 
seat  of  operation.  They  all  appear  to  havo  been  medullary,  not  melanotic,  cancers  • 
but  the  third  case  may  have  been  melanotic.  1 
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some  growth  beneath  it :  in  other  cases  the  mole  rises  and  becomes  very 
prominent  or  nearly  pendulous.  I  believe  that  when  the  mole  becomes 
thus  prominent,  the  chief  seat  of  the  cancerous  formation  is  in  the 
superficial  layer  of  the  cutis  and  in  the  place  of  the  rete  mucosum  ;  and 
that  when  it  only  extends  itself,  the  cancerous  growth  is  chiefly  in  the 
skin  and  subcutaneous  tissue.  In  the  former  case,  the  cancer- structures 
are  usually  infiltrated  among  the  natural  structures  of  the  affected  part ; 
in  the  latter,  they  generally  form  a  distinct  tumour,  which  may  be  dis- 
sected from,  though  it  is  closely  connected  with,  the  surrounding 
tissues  and  the  thinned  layer  of  cutis  and  dark  cuticle  that  covers  it. 
(Fig.  122,  p.  746.) 

The  general  characters  of  the  growths  thus  forming  correspond,  I 
believe,  in  every  respect  with  the  medullary  cancers  of  the  skin  and 
subcutaneous  tissue  (p.  674)  :  colour  alone  distinguishes  them  ;  they 
are  equally  prone  to  multiplicity.  Often,  in  removing  a  deep-set  mela- 
notic mass,  smaller  masses  are  found  imbedded  in  the  adjacent  fat  or 
other  tissue,  and  sometimes  the  formation  of  one  or  more  subcutaneous 
growths  almost  exactly  coincides  with  the  outgrowth  of  the  mole  and 
its  occupation  by  the  cancer- structures. 

3.  The  multiplicity  of  secondary  melanoid  formation  is  often  very 
striking.  I  have,  indeed,  seen  one  case  in  which,  to  the  last,  only  the 
lymphatic  glands  connected  with  the  primary  growth  were  diseased ; 
and  another  in  which  only  the  liver  and  some  lymphatics  were  affected ; 
but  the  more  frequent  issue  of  the  cases  almost  literally  justifies  the 
expression  that  the  disease  is  everywhere.  Are  we  to  conclude  from 
this  that  the  multiplication  of  melanoid  cancers  is  more  abundant  than 
that  of  the  medullary  cancers,  which  in  other  respects  they  so  closely 
resemble  ?  I  think  not.  We  can  easily  see  all  the  secondary  melauoid  for- 
mations, even  the  smallest  and  least  aggregated  ;  and  it  is  often  the 
colour  alone  that  draws  attention  to  many  which,  but  for  it,  wo 
should  not  have  noticed.  I  suspect  that  equally  numerous  formations 
exist  in  many  cases  of  medullary  cancers,  but  are  unseen,  being  un- 
coloured. 

Hjematoid  Cancer. 
This  name  may  perhaps  be  retained  to  express  a  form  of  cancer 
which  Mr.  Hey  had  chiefly  in  view  when  he  proposed  the  name  of 
Fungus  Hsematodes.1    It  is  most  probable  that  all  the  cases  to  which 
he  gave  this  name  were  soft  medullary  cancers ;  and  his  attention 

'  Observations  in  Surgery,  p.  239. 
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was  especially  directed  to  the  fact  that  when  the  morbid  growth  pro- 
trudes through  the  skin,  the  protruding  portion  may  have  such  a  shape 
as,  in  the  conventional  language  of  surgery,  is  called  fungous,  and 
often  bleeds  largely,  and  is  so  vascular,  or  so  infiltrated  with  blood, 
that  it  looks  like  a  clot. 

The  identity  of  the  fungus  hasmatodes  of  Hey  with  the  medullary 
cancers  was  fully  recognised  by  Mr.  Wardrop  and  others  ;  but  unfor- 
tunately, certain  foreign  writers,  regarding  the  hemorrhage  as  the  dis- 
tinctive character  of  the  disease,  included  under  the  same  term  nearly 
all  severely  bleeding  tumours  of  whatever  kind.1  It  was  an  unhappy 
misuse  of  Hey's  name,  by  which  he  meant  to  express,  not  a  bleeding 
growth,  but  one  like  a  clot  of  blood  :  and  it  led  to  a  confusion  which 
is  still  prevalent. 

Leaving  the  term  fungus  haamatodes,  we  may  employ  that  of 
hsematoid  cancer,  for  such  as  are  like  clots  of  blood  through  the  quan- 
tity of  blood  that  they  contain.  The  likeness  is  indeed,  I  believe,  only  an 
accidental  one,  due  to  haemorrhage  into  the  substance  of  the  cancer, 
from  rupture  of  some  of  its  thin- walled  bloodvessels-  It  seldom  exists 
in  the  whole  mass  of  a  cancer  ;  but  usually,  while  some  parts  have  the 
ordinary  aspects  of  medullary  or  some  other  form  of  cancer,  other 
parts  are  blood-like.  The  best  illustration  of  the  disease  that  I  have 
seen  is  in  a  large  tumour,2  of  which  one  half  might  be  taken  as  a  good 
type  of  the  brain-like  medullary  cancer,  and  the  other  half  as  an 
equally  good  type  of  the  haamatoid.  This  half  had  been  deeply  punc- 
tured during  life  ;  it  had  bled  very  freely  and  the  simultaneous  bleed- 
ing into  its  own  substance  had,  doubtless,  changed  it  from  brain-like  to 
blood-like. 

Probably  any  cancer  may  thus  be  made  haamatoid ;  but  the  change 
is  peculiarly  apt  to  happen  in  those  which  are  of  the  softest  texture 
and  most  rapid  growth,  and  which  are  situated  where  they  are  least 
snpported  by  adjacent  parts. 

1  Among  the  cases  thus  confused  are  some  strange  ones  of  profuse  bleedings  from 
supposed  growths,  of  which  little  or  nothing  could  be  found  after  death.  Such  a  case 
is  related  by  Mr.  Abornethy(On  Tumours,  p.  127,  note);  and  a  specimen  from  Mr 
Liston's  Museum  is  in  the  Museum  of  the  College,  302  a.  It  is  perhaps  impossible 
at  present  to  say  what  t  hese  diseases  were;  but  I  suspect  they  were  medullary  cancers 
with  bloodvessels  excessively  developed,  like  thoso  of  an  eroctile  tumour. 

2  Mus.  of  St.  Bartholomew's,  Series  xxxv.  No.  28. 
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Osteoid  Cancer. 

Miiller  assigned  the  name  of  osteoid  tnmonr,  or  ossifying  fungus 
growth,1  to  a  form  of  disease  of  which,  with  admirable  acumen,  he  col- 
lected several  cases  illustrating  these  as  its  distinctive  characters  ; — 
that  the  primary  tnmonr  consists  chiefly  of  bone,  but  has,  on  its  surface 
and  in  the  interstices  of  its  osseous  parts,  an  nnossified  fibrons  consti- 
tuent as  firm  as  fibrous  cartilage  ;  and  that,  after  a  time,  similar 
growths  ensue  in  parts  distant  from  the  seat  of  the  first-formed,  and 
not  on  bones  alone,  but  in  the  areolar  tissue,  serons  membranes,  lungs, 
lymphatics,  etc.  Mr.  Stanley  2  has  described  the  same  disease  nnder  the 
name  of  Malignant  Osseous  Tumour  ;  and  single  examples  of  it  maybe 
found  nnder  the  names  of  periosteal  exostosis,  fibrons  osteo-sarcoma, 
foliated  exostosis,  etc.    Miiller  was  disposed  to  call  it  osteoid  cancer  ; 
and  certainly  this  name  is  best  snited  to  it,  its  intimate  affinity  with  the 
other  forms  of  cancer  being  evident  in  these  things — (1)  its  correspond- 
ence, in  nearly  every  particular  of  structure  and  of  history,  with  the 
characters  of  cancerous  disease,  as  exemplified  in  the  scirrhous  and  me- 
dullary forms  ;  (2)  its  not  nnfrequent  coexistence  with  mednllary  can- 
cer of  the  ordinary  kind,  either  in  a  single  mass  of  tumonr,  or  in  diffe- 
rent tumours  in  the  same  person ;  (3)  the  uninterrupted  gradations 
between  it  and  the  scirrhous  and  medullary  cancers  ;  (4)  its  mntations 
with  the  same,  in  hereditary  transmission  or  in  secondary  productions. 
I  cannot  doubt  the  propriety  of  calling  a  disease  cancer,  in  which 
these  facts  can  be  demonstrated  ;  and  I  believe  that  the  most  probable 
view  of  the  nature  of  osteoid  cancers  would  be  expressed  by  calling 
them  ossified  fibrous  or  medullary  cancers,  and  by  regarding  them  as 
illustrating  a  calcareons  or  osseous  degeneration.    (See  p.  629,  and 
compare  p.  73.) 

The  primary  seat  of  osteoid  cancer  is  usually  some  bone ;  but  it 
is  not  limited  to  bones.  In  a  case  by  Pott,*  quoted  by  Miiller,  the 
primary  tnmonr  lay  'loose  between  the  sartorius  aud  vastus  interims 
muscles  '  In  the  Mnseum  of  St.  Thomas's  Hospital  there  is  a  tumonr 
like  an  osteoid  cancer,  which  was  removed  from  near  a  humerus,  and 

.  Ueber  oasificirende  Schwiimme,  odor  Osteokl-Gesclmulste :  (Midlers  ArcMv, 
1843,  p.  396. 

*  On  Diseases  of  the  Bones,  p.  163.  n  n.™  Mmmim  mav 

»  Works  by  Earle,  iii.  313.    I  think  that  No.  2429a  in  tho  College  Museum  may 

be  redded  17  an  osteoid  cancer  of  the  testicle,  though  the  bone-hke  substance  ha, 

not  tho  characters  of  perfect  bone. 
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another  from  a  popliteal  space.  In  all  these  cases,  the  removal  of  the 
tumour  was  followed  by  the  growth  of  medullary  cancers  with  little  or 
no  bone  in  them. 

Among  the  bones,  the  lower  part  of  the  femur  is,  with  remarkable 
predominance,  the  most  frequent  seat  of  osteoid  cancer.  Among  twenty- 
seven  cases,  of  which  I  have  seen  histories  or  specimens,  fifteen  had 
this  part  for  their  seat :  the  skull,  tibia,  humerus,  ilium,  and  fibula,  were 
each  affected  in  two  cases,  and  the  ulna  and  metacarpus  each  in  one 
case. 

In  most  cases  the  osteoid  growth  occurs  coincidently  within  and  on 
the  exterior  of  the  bone,  following  herein  the  usual  rule  of  medullary 
cancers  ;  but  it  may  exist  on  the  exterior  alone  :  and  I  have  twice  seen 
its  fibrous  basis  in  the  cancellous  tissue  of  a  bone,  of  which  the  exterior 
was  surrounded  with  soft  medullary  cancer. 

In  the  best  examples  of  osteoid  cancer,  i.e.  in  those  in  which  its  pe- 
culiar characters  are  most  marked,  it  presents,  if  seated  on  a  long  bone, 
such  as  the  femur,  an  elongated  oval  form ;  if  on  a  flat  bone,  a  bicon- 
vex form.  Its  elongated  shape  on  the  femur,  the  swelling  gradually 
rising  as  we  trace  down  the  shaft,  and  then  rather  less  gradually  sub- 
siding at  the  borders  of  the  condyles,  is  almost  enough  for  a  diagnosis 
of  the  osteoid  cancer  from  other  hard  tumours.  It  is  like  the  enlarge- 
ment produced  by  simple  thickening  of  the  bone  or  periosteum  ;  a  like- 
ness which  is  increased  by  the  smoothness  of  surface,  the  nearly  incom- 
pressible hardness,  and  the  considerable  pain,  which,  in  general,  all  these 
swellings  alike  present. 

When  we  dissect  down  to  an  osteoid  cancer  (taking  one  on  the 
femur  for  a  type),  we  usually  find  the  adjacent  tissues  healthy,  except 
in  being  stretched  round  the  swelling.  Small  masses  of  firm  cancer 
may,  however,  be  imbedded  in  them,  distiuct  from,  but  clustered  round, 
the  chief  mass.  The  periosteum  is  usually  continued  over  the  cancer, 
but  scarcely  separable  from  it.  The  surface  is  smooth,  or  very  lowly 
and  broadly  tuberous.  A  section  generally  shows  that  the  exterior  of 
the  growth  is  composed  of  a  very  firm,  but  not  osseous,  substance ; 
while  its  interior  part,  i.e.  that  which  lies  nearest  to  the  shaft,  and  that 
which  is  in  the  place  of  the  cancellous  tissue,  is  partially  orwholly  osseous. 
The  two  substances  are  closely  interblended  where  they  meet;  and  their 
relative  proportions  differ  much  in  different  specimens,  according  to  the 
progress  already  made  by  ossification. 

The  unossified  part  of  the  tumour  is  usually  exceedingly  dense, 
firm,  and  tough,  and  may  be  ineompressibly  hard  ;  its  cut  surface  uprises 

3  c  2 
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like  that  of  an  intervertebral  fibrous  cartilage,  or  that  of  one  of  the 
toughest  fibrous  tumours  of  the  uterus.  It  is  pale,  greyish,  or  with  a 
slight  yellow  or  pink  tint,  marked  with  irregular  short  bars  of  a  clearer 
white  ;  rarely  intersected  as  if  lobed,  but  sometimes  appearing  banded 
with  fibres  set  vertically  on  the  bone. 

The  bony  part  of  the  tumour,  when  cleared  by  maceration,  has  cha- 
racters altogether  peculiar  (Fig.  124).  In  the  central  parts  it  is  (in 
the  best-marked  specimens)  extremely  compact,  scarcely  showing 
even  any  pores,  white,  and  dry.  To  cut,  it  is  nearly  as  hard  as  ivory, 
yet,  like  hard  chalk,  it  may  be  rubbed  or  scraped  into  fine  dry  powder. 
At  its  periphery  it  is  arranged  in  a  knobbed  and  tuberous  form,  the 
knobs  being  often  formed  of  close  thin  grey  or  white  lamellae,  whose 
presenting  edges  give  them  a  fibrous  look,  exactly  like  that  of  pumice- 
stone.  In  this  part,  also,  the  bone  is 
very  brittle,  flaky,  and  pulverulent. 

In  some  specimens  the  whole  of  the 
bone  has  this  delicate  lamellar  and 
brittle  texture ;  but  more  generally,  as 
I  have  said,  the  central  part  is  very 
hard,  and  this,  occupying  the  walls  and 
cancellous  tissue  of  the  shaft,  equally 
with  the  surrounding  part  of  the  tumour, 
makes  of  the  whole  such  a  compact  white 
chalky  mass  as  the  sketch  here  represents 
(Fig.  124). 

In  the  osteoid  cancers  of  the  lym- 
phatic glands  (Fig.  125),  and  other  soft 
parts,  the  bone  is  finely  porous,  spongy, 
or  reticulated ;  or  it  may  be  finely 
lamellar,  and  look  fibrous  on  its  sur- 
face. 

It  is   always   soft  and  brittle,  and, 
often,  it  has  in  these  parts  no  regular 
l^g-  12L  plan,  but   is  placed  in   small  close-set 

grains  or  spicules,  which  fall  apart  in  maceration.  In  whatever  plan  or 
part  the  bone  is  found,  it  has  no  medulla ;  its  interstices  are  filled 
with  cancer-substance. 

Fig.  124.    Section  of  the  osseous  part  of  an  osteoid  cancer  of  tho  femur.  Museum 
of  St.  Bartholomew's,  Series  i.  109. 
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When  the  salts  of  lime  are  removed  from  the  bone  with  acid,  an  or- 
ganic basis-substance  remains,  which 
presents  the  same  general  aspect  as  the 
unossified  part  of  the  cancer,  while  re- 
taining the  lamellar  and  fibrous 
arrangement  of  the  bone.1  This  basis 
yields  gelatine  ;  and  the  saline  constit- 
uents are  similar  to  those  of  ordinary 

Eif?  125 

bone,  but  with  a  disproportionate  pre- 

ponderance  of  phosphate  of  lime  (Miiller,  he.  cit.  p.  412). 

"With  the  microscope,  the  unossified  part  of  an  osteoid  cancer  appears 
fasciculated  or  banded,  and  is  always  very  difficult  to  dissect.  In  some 
specimens,  or  in  some  parts,  it  has  only  a  fibrous  appearance,  due  to 
markings  and  wrinkles  of  a  nearly  homogeneous  substance,  in  which 
abundant  nuclei  appear  when  acetic  acid  is  added.  In  others,  it  is  dis- 
tinctly fibrous,  but  not  in  all  parts  with  the  same  plan.  The  fibres  are 
sometimes  moderately  broad,  about  501o0  of  an  inch  wide,  have  uneven 
thorny  edges,  and,  arranged  in  bundles,  look  like  faggots  (Fig.  126,  a). 


Fig.  126. 

In  other  parts  they  are  finer,  like  sharp-edged,  crisp,  and  stiff  filaments. 
Such  as  these  may  present  a  nearly  regular  reticular  arrangement,  with 
well-formed  meshes  (b)  ;  or  they  may  be  nearly  parallel,  and  construct 
a  more  distinctly  fibrous  texture  (c)  ;  or  they  may  be  closely  matted 
and,  except  in  their  exceeding  toughness,  may  be  like  the  short, 
crooked  filaments  of  a  fibrine-clot  (d).  I  never  saw  them  presenting 
the  undulating  glistening  aspect  of  the  filaments  of  an  ordinary  fibrous 
tumour,  or  of  natural  fibrous  tissue. 

Fig.  125.  Section  of  an  inguinal  lymphatic  gland,  with  osteoid  cancer,  after 
maceration.  Natural  size.    Museum  of  St.  Bartholomew's  Series  i.  No.  109. 

Fig.  126.  Fibrous  tissue  of  osteoid  cancer  in  different  forms,  as  described  in  the 
text.    Magnified  400  times. 


1  Mus.  Coll.  Surg.  No.  809. 
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Fibrous  tissue,  in  one  or  other  of  the  forms  just  mentioned,  makes 
np  the  main  mass  of  the  unossified  part  of  the  cancer.  But  other  elemen- 
tary forms  usually  exist  with  it.  Sometimes  cancer-cells  are  mingled 
with  it,  as  if  imbedded  in  the  interstices  of  the  fibres.  They  are 
of  ordinary  form,  not  differing  from  those  of  common  schirrous  can- 
cers in  anything,  unless  it  be  in  that  they  are  smaller  and  less  plump. 
Sometimes  granule-masses  and  minute  oil-molecules  are  scattered 
among  the  fibres.  Both  these  and  the  cancer-cells  appear  foreign  to 
the  fibrous  tissue,  as  mingled  with  it,  not  part  of  it ;  but,  if  acetic  acid 
be  freely  added,  the  fibrous  tissue  becomes  clearer,  and  we  find  (what 
may  before  have  been  very  obscurely  seen)  abundant  nuclei  imbedded  in 
it.  They  are  generally  oval,  smooth,  well  defined,  from  2q00  to  3-5-V0 
of  an  inch  in  length  ;  but,  I  think,  as  the  fibrous  tissue  becomes  more 
perfect,  they  shrivel  and  become  crooked,  or  like  little  stellate  cracks  in 
the  basis-substance  ;  or  else  that,  as  it  ossifies,  they  are  imbedded  in 
the  accumulating  lime-salts,  and  become  the  lacuna  of  the  bone.1 

Structures  such  as  these  exist  in  the  osteoid  cancers  of  all  parts  ; 
and  when  a  series  of  those  occurring  in  the  lymphatics  and  other  organs 
can  be  compared  with  the  primary  disease  on  a  bone  (for  example), 
I  believe  no  other  difference  will  be  found,  than  that  the  secondary 
cancers  are  less  definitely  fibrous,  and  have  a  larger  proportion  of  can- 
cer-cells or  granule-masses,  than  the  primary  disease.  These,  however, 
are  no  greater  differences  than  may  be  found  in  comparing  the  less 
with  the  more  firm  parts  of  a  single  primary  mass  of  the  disease. 

The  microscopic  characters  of  the  ossified  part  of  the  cancer  are 
those  of  true  bone,  but  rarely  of  well-formed  bone.  In  some  parts— 
especially  in  the  secondary  cancers— there  is  only  an  amorphous  granu- 
lar deposit  of  lime-salts,  like  those  in  ordinary  calcareous  degenerations. 
In  other  parts  the  lacunae  of  true  bone  are  distinct,  but  they  are  small- 
and  their  canalicules  are  few  and  short,  and  without  order.  Haversian 
canals  also  exist  with  these,  but  they  have  not  a  large  series  of  concen- 
tric lamellae  like  those  in  normal  bone.  In  other  instances,  but  these 
are  rare,  the  lacunae  are  more  nearly  perfect ;  their  canalicules  commu- 
nicate with  one  another,  and  with  the  cavities  of  the  Haversian  c  anals. 
The  bone  with  distinct  lacunae  and  canalicules  is  not  found  exclusively 
in  the  primary  caucer,  or  near  the  natural  bone  on  which  it  is  seated ; 
here,  indeed,  the  complete  bone  is  most  frequent ;  but  it  may  be  found, 
also,' in  the  secondary  growths  in  the  glands  and  elsewhere.  These 

'  Gorlach  also  described  this  in  his  E«say,  Dcr  Zottcnkrchs  Utld  das  Osteoid,  p.  52. 
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differences  between  the  bone  of  the  primary  and  that  of  the  secondary 
osteoid  cancers,  like  the  similar  differences  of  tbeir  nnossified  parts  are 
only  differences  of  degree,  such  as  may  be  fonnd  in  separate  parts  of 
the  same  mass  ;  they  are,  probably,  to  be  ascribed  only  to  more  recent 
or  more  rapid  growth. 

The  foregoing  description  of  the  osteoid  cancers  may  suffice  to  show 
that  their  nearest  affinities,  judging  by  the  structure  of  their  nnossified 
part,  are  to  the  fibrous  cancers,  of  which  I  spoke  at  p.  628,  and  to  the 
firmest  of  the  medullary  cancers  (p.  661).  When  abundant  cancer- 
cells  are  present,  they  most  nearly  resemble  the  latter  form ;  when  they 
are  almost  wholly  fibrous,  the  former.1  Their  peculiarity,  as  cancers,  is 
in  their  ossification.  In  this  they  may  seem  to  approximate  to  the  non- 
cancerous tumours  ;  but,  really,  they  remain,  even  when  ossified,  very 
distinct  from  any  of  them.  I  have  enumerated  (p.  539)  the  characters 
by  which  they  are  distinguished  from  both  the  hard  and  the  cancellous 
osseous  tumours  ;  and  the  difference  is  as  complete,  and,  I  believe,  as 
constant,  as  that  of  their  fibrous  basis  is  from  the  structure  of  any  non- 
cancerous fibrous  tumour. 

If  we  consider  only  their  osseous  part,  the  osteoid  cancers  most 
nearly  resemble  those  soft  medullary  cancers  which  have  the  most  abun- 
dant internal  skeletons.  There  is,  indeed,  no  absolute  line  of  distinction 
to  be  drawn  between  the  two.  It  may  be  very  evident,  in  the  typical 
specimens  of  each,  that  the  skeleton  of  the  soft  medullary  cancer 
is  formed  by  ossification  of  the  intersecting  and  overgrown  infiltrated 
periosteum  (p.  660)  ;  and  that  the  bone  of  the  osteoid  cancer  is  formed 
by  ossification  of  the  proper  cancerous  substance  ;  but,  between  these 
extremes  or  types,  there  are  numerous  instances  in  which  the  two  con- 
ditions are  mingled,  or  through  which  the  one  condition  merges  into  the 
other.  And  this  is  no  more  than  we  might  expect,  seeing  the  frequency 
with  which  the  osteoid  and  the  medullary  disease  appear  together,  or  in 
succession. 

The  materials  for  a  general  pathology  of  osteoid  cancers  are  very 
scanty  :  yet  one  may  be  written  ;  for  if  we  collect  only  well-marked 
examples  of  the  disease,  their  histories  will  be  found  consistent 
with  one  another,  and  distinct  from  those  of  the  other  groups  of 
cancers. 

1  A  case  of  osteoid  cancer  is  minutely  related  by  Mr.  Sedgwick  (Br.  and  For. 
Mcd.-Chir.  Rev.  July  1855),  in  which  there  were  secondary  formations  in  the  clavicle, 
thorax,  and  head,  but  the  tumours  in  the  bead  assumed  tho  characters  of  ordinary  en- 
cephaloid,  which,  Mr.  Sedgwick  thinks,  favours  the  opinion  expressed  in  the  text  of 
the  rolation  of  these  osteoid  cancers  to  tho  medullary  cancers. 
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Among  twenty  cases,  fifteen  occurred  in  men,  and  five  in  women  :  a 
preponderance  on  the  male  side  approximating  that  observed  in  epithelial 
cancers,  and  (if  we  may  trust  to  a  result  from  so  few  cases)  contrasting, 
m  a  striking  manner,  with  the  distribution  of  medullary  and  scirrhous 
cancers. 

Among  nineteen  of  these  patients,  five  were  between  10  and  20  years 
old  ;  nine  between  20  and  30 ;  four  between  30  and  40  ;  one  between 
40  and  50 :— proportions  which  again  do  not  correspond  with  those  in 
any  other  form  of  cancer. 

Among  thirteen  of  the  patients,  five  distinctly  referred  to  injury  as 
the  origin  of  the  cancer,  and  two  to  previous  disease  in  the  part;  the 
others  assigned  no  cause. 

The  growth  of  osteoid  cancers  is  generally  rapid,  and  accompanied 
with  severe  pain  in  and  about  their  seat;  their  multiplication  in 
the  lymphatics  and  in  distant  parts  takes  place  with  proportionate 
rapidity ;  and  intense  cachexia  occurs  early  in  their  course.  There  are 
exceptions  to  these  things  ;  but  in  all  these  respects  the  majority  of  the 
osteoid  cancers  appear  as  malignant  as  the  medullary,  and  are  as  quickly 
fatal. 

Among  fourteen  cases,  of  which  the  ends  are  recorded,  three  died 
in  consequence  of  amputations.  Of  the  other  eleven,  four  underwent 
no  operation,  and  all  died  in  or  within  six  months  from  the  first  notice 
of  the  disease.  Of  the  remaining  seven,  in  all  of  whom  the  disease 
was  once  or  more  removed,  and  in  all  of  whom  it  recurred  before  death, 
two  died  in  the  first  year  of  its  existence,  one  in  the  second,  one  in 
the  third  ;  but  one  lived  for  seven  and  a  half  years,  another  for  twenty- 
four,  and  another  for  twenty-five  years. 

In  all  the  instances  of  speedy  death,  secondary  osteoid  cancers 
existed,  and  the  result  was  probably  to  be  assigned  to  these  and  to  the 
coincident  cancerous  cachexia ;  for  the  primary  growths  have  little 
tendency  to  ulcerate  or  protrude,  and  they  seem  to  contribute  directly 
to  death  by  their  pain  alone.  In  the  instances  of  life  extended  beyond 
twenty  years,  the  disease  appeared  to  recur  only  near  its  primary 
seat. 

The  most  frequent  seats  of  the  secondary,  or  recurrent,  osteoid 
cancers  are  the  lymphatic  glands,  in  the  line  from  the  primary  seat  to 
the  thoracic  duct,  the  lungs,  and  the  serous  membranes :  but  it  is  not 
limited  to  these  ;  it  may  be  found  even  iu  the  bloodvessels,  as  in  a  case 
which  I  shall  relate,  and  has  been  traced  in  the  thoracic  duct.1  Its 
1  Chcstnn,  in  Pkilos.  Trans.  1780,  lxx. 
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condition  in  these  secondary  seats  need  not  be  described  :  in  stracture 
it  resembles  in  them  the  primary  disease,  with  only  snch  differences  as 
are  already  mentioned ;  in  plan  it  is  like  the  growths  or  infiltrations  of 
secondary  mednllary  cancers  in  the  same  parts.  But  it  is  to  be  observed 
that,  sometimes,  the  secondary  cancer  is  medullary,  without  osseous 
matter.  I  have  mentioned  three  instances  of  this  (p.  754),  and  Pro- 
fessor Langenbeck  told  me  that  he  once  removed  an  upper  jaw  with  a 
bony  growth,  and  the  patient  died  soon  after  with  well-marked  medul- 
lary cancer  in  the  lungs.  The  reverse  may  occur :  for  the  same 
distinguished  surgeon  told  me  that  he  once  removed  a  humerus  with 
a  medullary  cancer,  and  the  patient  died  with  osseous  tumours  in  the 
lungs. 1 


The  ordinary  course  of  osteoid  cancers  may  be  known  by  the  fore- 
going account  of  them,  and  by  the  cases  recorded  by  Muller  and  Mr. 
Stanley.2  But  deviations  from  this  course  are  sometimes  observed, 
which  it  may  be  well  to  illustrate  by  cases  that  displayed  the  disease  in 
an  unusually  acute,  and  an  equally  unusual  inactive,  form. 

A  girl,  fifteen  years  old,  was  admitted  into  St.  Bartholomew's 
Hospital,  with  general  feebleness  and  pains  in  her  limbs,  which  had 
existed  for  two  or  three  weeks.  They  had  been  ascribed  to  delayed 
menstruation,  till  the  pain,  becoming  more  severe,  seemed  to  be 
concentrated  about  the  lower  part  of  the  back  and  the  left  hip.  A 
hard  deep-seated  tumour  was  now  felt,  connected  with  the  ala  of  the 
left  ilium.  Tins  gradually  increased,  with  constant  and  more  wearing 
pain ;  it  extended  towards  the  pelvic  and  abdominal  cavities ;  the 
patient  became  rapidly  weaker  and  thinner ;  the  left  leg  swelled ; 
sloughing  ensued  over  the  right  hip  :  and  thus  she  died  cachectic  and 
exhausted,  only  three  and  a  half  months  from  her  first  notice  of  the 
swelling. 

A  hard  lobulated  mass  was  found  completely  filling  the  cavity  of 
the  pelvis,  and  extending  across  the  lower  part  of  the  abdominal  cavity. 
It  was  firmly  connected  with  the  sacrum,  bothischia,  and  the  left  ilium  ; 
it  held,  as  in  one  mass,  all  the  pelvic  organs  ;  and  the  uterus  was  so 

1  A  case  is  reported  by  Mr.  Quain  in  Brit.  Assoc.  Med.  Jour.  Oct.  26,  1855,  p.  70 
of  osteoid  cancer,  in  which  there  were  secondary  formations  both  in  the  cavities  of  the 
thorax  and  abdomen.   The  microscopic  appearances  are  related  by  Dr.  Hillier  and  Sir 
W.  Jenner,  in  Trans.  Path.  Soc.  vi.  p.  317. 

2  Loc.  cit.  See  also  Gorlach's  two  cases  (loc.  cit.),  and  that  by  Hunter  in  rh« 
Catalogue  of  the  College  Museum,  ii.  p.  176.  '  6 
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imbedded  in  it,  and  so  infiltrated  with  a  similar  material,  that  it  could 
scarcely  be  recognised. 

The  general  surface  of  this  growth  was  unequal  and  nodular.  It 
was  composed  of  a  pearly-white  and  exceedingly  hard  structure,  in 
which  points  of  yellow  bony  substance  were  imbedded,  and  which  had 
the  characters  of  osteoid  cancer  perfectly  marked.  The  ilium,  where 
the  tumour  was  connected  with  it,  had  the  same  half- fibrous  and  half- 
bony  structure  as  the  tumour  itself. 

The  common  iliac  veins,  their  main  divisions,  and  others  leading 
into  them,  passed  through  the  tumour,  and  were  all  distended  with 
hard  substance  like  the  mass  around  them.  Prom  the  common  iliac 
veins  a  continuous  growth  of  the  same  substance  extended  into  the 
inferior  cava,  which,  for  nearly  five  inches,  was  distended  and  com- 
pletely obstructed  by  a  cylindriform  mass  of  similar  fibrous  and  osseous 
substance,  one  and  a  quarter  inch  in  diameter.  At  its  upper  part  this 
mass  tapering  came  to  an  end  near  the  liver. 

The  lower  lobe  of  the  right  lung  was  hollowed  out  into  a  large  sac, 
containing  greenish  pus  and  traversed  by  hard  coral-like  bands,  which 
proved  to  be  branches  of  the  pulmonary  artery  plugged  with  firm  white 
substance  intermingled  with  softer  cancerous  matter,  and  resembling  . 
the  great  mass  of  disease  in  the  pelvis.  The  rest  of  the  lung  was 
healthy,  with  the  exception  of  some  scattered  greyish  tubercles; 
and  so  was  the  left  lung,  except  in  that  there  were  a  few  small 
abscesses  near  its  surface,  with  hard,  bone-like  masses  in  their  centres, 
like  those  in  the  branches  of  the  right  pulmonary  artery.  The 
skull,  brain,  pericardium,  heart,  and  all  the  abdominal  organs,  were 
healthy.1 

I  suppose  that  few  cases  of  osteoid  cancer  can  be  found  equal  with 
this  in  the  acuteness  of  their  progress.  The  opposite  extreme  is 
illustrated  by  a  case  communicated  to  me  by  Mr.  Thomas  Sympson, 
and  exactly  corresponding  with  one  of  which  the  specimens  are  in  the 
Museum  of  the  College.2  A  swelling  appeared  in  the  upper  arm  of  a 
woman  thirty-two  years  old.  After  ten  years'  growth,  when  it  had 
increased  to  seven  pounds  weight,  it  was  removed  by  Mr.  Hcwson.  It 
had  the  characters  of  osteoid  cancer.  The  patient  completely  re- 
covered from  the  operation;  but,  about  a  year  after  it,  a  new 
tumour  appeared  about  the  humerus,  and  at  the  end  of  four  years  had 

-  The  specimens  from  this  case  are  in  the  Museum  of  St.  Bartholomews,  Series 
»v.  No.  60.  8  No.  3244-5-5A. 
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acquired  a  huge  size,  and  a  weight  of  fifteen  and  a  half  pounds.  For 
this,  which  proved  to  be  a  similar  osteoid  growth,  the  arm  was  ampu- 
tated at  the  shoulder-joint.  She  recovered  from  this  operation  also  ; 
but  the  disease  returned  in  the  scapula,  and,  in  about  ten  years  after  the 
amputation,  and  twenty- four  years  from  the  beginning  of  the  disease, 
she  died. 

Villous  Cancbk. 

The  name  of  Villous  Cancer  (Zottenkrebs  of  Rokitansky)  has  been 
applied  to  growths  possessing  a  papillary  or  villous  form,  with  inter- 
spersed cancerous  elements,  which  occasionally  project  from  mucous  or 
other  free  surfaces.  But  it  is  probable  that  under  this  name  have  been 
included  growths  having  the  villous  character,  which  in  their  structure 
were  altogether  innocent,  such  as  have  been  already  referred  to  on 
p.  592. 

It  would  appear  that  the  dendritic  growths  of  a  medullary  cancer 
may  not  unfrequently  assume  a  villous  or  papillary  character,  so  that 
the  cell-elements  of  this  form  of  cancer  may  be  mingled  with  projecting 
villi1  (p.  670).  Even  more  readily,  the  finely  warty  or  cauliflower-like 
cylindriform  epithelial  cancers  may  take  on  the  villous  form  (p.  699). 2 
But  though  many  new  villous  growths  may  thus  be  excluded  from  the 
group  of  villous  cancers,  yet  there  would  still  appear  to  be  cases,  which 
occur  more  especially  in  the  urinary  bladder,  to  which  the  term  villous 
cancer  may  be  applied  with  advantage,  so  that  it  may  be  well  not 
altogether  to  discard  it.  For  these  cases,  then,  both  for  their  own 
sake,  and  for  the  illustrations  they  afford  of  a  remarkable  mode  of 
growth,  which  probably  prevails  throughout  a  wide  range  of  morbid 
structure,  a  separate  description  may  be  given. 

The  plan  of  their  construction  has  been  well  described  by  Roki- 
tansky,3  from  whose  essay  I  make  the  following  abstract : — 

1  Dr.  Bristowo  (Trans.  Path.  Soo.  xi.  p.  04)  relates  a  case  of  cancer  of  the  stomach, 
in  which  cancerous  growths  were  mingled  with  villous  and  papillary  projections. 

2  In  St.  Bartholomew's  Museum  are  specimens  of  such  villous  cancers  in  the  gall- 
bladder (xix.  3)  and  on  the  peritoneum  (xvi.  60).  See  also  a  case  by  Mr.  H.  Gray, 
(Trans.  Path.  Soc.  vi.  p.  183)  of  villous  and  epithelial  cancer  of  the  pharynx  and  oeso- 
phagus, and  one  by  Mr.  Sibley  (Ibid.  viii.  p.  18)  of  villous  growth  on  the  dura  mater. 

»  Uebcr  der  Zottenkrebs  in  the  Sitzungsbcrich.te  dcr  Kais.  A/cad.  April  1852.  In 
a  case  of  villous  cancer  of  the  urinary  bladder  which  Dr.  Joseph  Bell  has  described 
and  figured  (Edin.  Med.  Jour.  May  1863),  the  appearances  corresponded  very  closely 
with  the  description  given  by  Rokitansky  of  the  'dendritic  vegetation'  quoted  in  the 
text. 
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The  villous  growth  consists,  in  its  stem,  of  a  fibroid  membranous 
structure,  on  which  villous  flocculi  are  borne,  as  buddings  or  sproutings 
of  the  stem  or  its  branches. 

The  '  dendritic  vegetation,'  of  which  these  sproutings  are  an  example, 
has  been  already  often  referred  to,  especially  in  the  account  of  the 
stroma  of  medullary  cancers  (p.  670).  Other  examples  are  in  the  en- 
dogenous growths  of  the  cysts ;  in  the  Lipoma  arborescens  of  Muller  

i.e.  the  tufted  and  villous  growths  on  synovial  membranes  ;  and  in  the 
intracystic  growths  of  thyroid  and  other  gland-substance  illustrated  in 
Lecture  XXIII. 

The  '  dendritic  vegetation '  appears  originally  as  a  hollow  club- 
shaped  or  flask-shaped  body,  consisting  of  an  hyaline  structureless 
membrane.  It  is  either  clear  and  transparent  or  opaque — i.e.  filled 
with  granules,  nuclei,  and  nucleated  cells  (Fig.  112,  p.  670)  :  externally, 


it  is  either  bare  or  covered  with  epithelium.  The  vegetation  does  not 
usually  develop  itself  into  villous  growths  directly  on  the  mucous  or 
other  surface  on  which  it  rests,  but  on  the  bars  of  some  previously 
formed  meshed- work,  such  as  is  described  at  p.  669.  The  farther  de- 
velopment of  the  vegetation  is  commonly  in  one  of  two  chief  plans. 
Either  the  membranous  flask  grows  uniformly  into  a  sac,  which  contains 
a  serous  fluid,  or  is  filled  with  a  delicately  fibrous  meshed-work  ;  or 
else  it  grows  and  sprouts  in  various  degrees  and  methods.  Of  this 
sprouting  growth,  which  alone  is  illustrated  in  villous  cancers,  there 
are  three  types.  They  are  represented  in  the  adjoining  copy  of  Eoki- 
tansky's  sketches. 

In  the  first  (Fig.  127,  a),  the  flask  grows  out  in  low,  nearly  hemi- 
spherical sprouts.  These  may  contain  serous  fluid,  as  in  the  cystic 
disease  of  the  choroid  plexuses  ;  or  they  may  be  filled  with  gland-struc- 
tures, as  in  the  thyroid  and  mammary  intracystic  growths ;  or  they  may 

Fig.  127.  Methods  of  growth  of  tho  'dendritic  vegetation,"  from  Rokitansky. 
Mngnifiod  30  times:  oxplained  in  the  toxt. 
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contain  and  be  covered  with  cancerons  structures,  as  in  the  instance  of 
the  small  excrescences  within  a  cyst  in  a  cancerous  kidney  from  which 
Fig.  127,  A,  was  drawn. 

In  the  second  type  (Fig.  127,  b)  the  flask  grows  lengthwise  into  a 
tube,  and  shoots  out  new  ones,  which  grow  to  secondary  tubes,  and 
again  shoot  out  others,  which  grow  to  tertiary  tubes,  and  so  on.  On 
these  outgrowths  abundant  broader  sprouts  and  buds  appear.  Thus 
a  multiform  ramified  dendritic  structure  is  produced.  Its  sprouts  may 
be  filled  with  connective  tissue,  or  fat  (as  in  Lipoma  arborescens),  or 
with  cartilage  and  bone  (as  in  the  pendulous  growths  of  these  tissues 
within  joints)  ;  or  they  may  contain  and  be  covered  with  the  elements 
of  the  cancer,  as  in  the  villous  cancer  of  the  urinary  bladder,  of  which 
part  is  sketched  in  Fig.  127,  B. 

In  the  third  type,  illustrated  by  Fig.  127,  C,  from  another  villous 
cancer  of  the  bladder,  the  flask  grows  with  considerable  dilatation 
into  a  stem,  which  gives  off  branches  that  do  not  ramify  further,  but 
break  up  at  once  into  a  great  number  of  flask-shaped  sprouts. 

The  usual  arrangement  of  the  bloodvessels  of  the  dendritic  vegeta- 
tions is  that  (as  in  the  synovial  fringes  and  the  villi  of  the  chorion) 
a  vessel  runs  along  the  contour  of  the  vegetation,  forming  frequent 
loops,  and  supplying  to  the  stem,  as  well  as  to  each  of  the  sprouts  and 
branches,  an  ascending  and  a  descending  vessel.  There  are,  however, 
pouches  in  the  vegetation  in  which  only  a  single  vessel  exists,  and  ter- 
minates with  a  rounded  end.  The  vessels  are  generally  large  examples 
of  the  so-called  colossal  capillaries,  thin- walled,  with  longitudinal,  and 
sometimes  also  transverse,  oval  nuclei  in  pellucid  membrane.1 

In  structure,  the  vegetation  in  villous  cancers  contains,  together 
with  its  bloodvessels,  a  quantity  of  nuclei  and  cells,  in  some  of  which 
endogenous  developments  are  taking  place,  and,  especially  at  the  ends 
of  its  sprouts,  structureless  simple  and  laminated  vesicles.  On  the 
surface,  epithelial  cells,  with  cancer-elements,  adhere  to  it ;  the  latter 
consisting  of  nucleated  cells  of  various  shapes,  which  form  a  soft,  or  a 
more  consistent,  deposit,  and  are  often  present  in  such  quantity  that 
they  make  up  the  greater  part  of  the  morbid  mass  into  which  then  the 
vegetations  seem  to  grow. 

In  other  cases,  a  fibrous  texture  develops  itself  in  the  interior  of  the 
vegetation,  and  with  it  cancerous  elements  form.  In  this  state  the 
villous  cancer,  in  consequence  of  the  accumulation  of  the  fibrous  and 

1  (  Icrlach's  account  of  the  bloodvessels  nearly  corresponds  with  this  (Drr  7  n 
krch*  und  das  Osteoid,  Taf.  i.  Fig.  3)  K  ">ncn« 
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cancerous  structures,  appears  as  a  collection  of  excrescences  which,  in 
their  stems  as  well  as  in  their  branches  and  sprouts,  and  especially 
towards  their  free  ends,  are  swollen  thick  and  big.  They  are  here  filled 
with  a  delicately-fibrillated  meshed- work  ;  and,  as  their  swollen  ends 
are  often  mutually  compressed,  the  whole  appears  like  foliage  growing 
on  shorter  or  longer  stems. 

"When  the  villous  cancer  is  cut  through  to  its  base,  one  finds  a 
tolerably  abundant,  porous,  fibrous  stroma,  which,  on  nearer  examina- 
tion, presents  a  compressed  meshed-work,  traversed  by  fissure-like 
apertures.  Its  bars  consist  of  a  hyaline  substance,  beset  with  oblong 
corpuscles,  and  here  and  there  dividing  into  filaments  of  connective 
tissue.  The  connective-tissue  stroma  is  continuous  with  the  submucous 
coat,  or  with  the  deeper  layer  of  the  mucous  membrane,  on  which  the 
growth  takes  place.1  In  this  stroma  new-formed  cell- elements  of  the 
cancer  are  produced. 

In  all  the  instances  that  have  been  fully  examined,  the  cell-forms 
met  with  on  the  villi  and  within  the  stroma  have  been  like  those  of 
medullary  or  melanotic  cancer.  But  I  believe  Rokitansky  is  right  in 
the  anticipation  that  certain  epithelial  cancers  will  be  found  to  grow  on 
the  same  plan  as  the  villous.  I  have  referred  (p.  702)  to  instances  of 
warty  epithelial  cancers  growing  where  they  could  not  have  had  origin 
in  natural  papilla?.  Yirchow  also  describes  arborescent  epithelial  can- 
cers growing  in  cavities  where  no  papilla?  could  well  be  ;  and  I  have 
seen  the  same  in  cysts  within  what  I  believe  to  be  an  epithelial  cancer 
of  the  clitoris.2  The  shapes  of  the  most  exuberant  epithelial  cancers 
so  imitate  those  of  the  villous  cancers,  that  it  seems  highly  probable 
that  some  of  them  are  produced  by  the  dendritic  mode  of  growth  rather 
than  by  the  enlargement  and  deformity  of  papilla?. 

The  correspondence  of  the  stromal  structures,  and  the  exact  simi- 
larity of  the  cancer- elements,  found  in  the  medullary  and  melanoid 
cancers  on  the  one  hand,  and  in  the  villous  cancers  on  the  other,  are 
enough  to  warrant  us  in  regarding  these  as  varieties  of  the  more  general 
form.  This  view  is  confirmed  by  numerous  cases  in  which  the  central 
and  basal  parts  of  the  growth  are  like  common  medullary  cancer,  its 
surface  being  villous  ;  and  by  some  in  which  villous  cancers  appear  as 
secondary  growths  with  primary  medullary  cancers  of  the  more  common 
kind  ;  thus,  e.g.,  the  former  occur  on  the  peritoneum,  with  the  latter  in 
the  ovaries.    It  may  be  anticipated  that  the  histories  of  the  villous  can- 

1  A  description,  with  illustrative  drawings,  of  a  case  of  villous  cancer  of  the  uterus, 
is  givon  by  Forstor  in  his  Atlas,  pi.  24. 

2  Museum  of  St.  Bartholomew's,  xxxii.  39. 
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cers  will  equally  coincide  with  those  of  the  medullary  and  melanotic  ; 
but,  as  yet,  the  cases  recorded  are  too  few  for  the  deduction  of  any 
general  rules. 

Colloid  Cancer. 

Many  names  have  been  given  to  this  form  of  cancer — Colloid, 
Alveolar,  Gelatiniform,  Cystic,  and  Gum  Cancer.  I  have  adopted  the 
first,  because  it  seems  to  be  now  most  frequently  used,  and  expresses 
very  well  the  most  obvious  peculiarity  of  the  diseased  structure,  the 
greater  part  of  which  is,  usually,  a  clear  flickering  or  viscid  substance, 
like  soft  gelatine. 

The  most  frequent  primary  seats  of  colloid  cancer  are  the  stomach, 
the  intestinal  canal,  uterus,  mammary  gland,  and  peritoneum.  As  a 
secondary  disease,  it  affects  most  frequently  the  lymphatic  glands  and 
lungs,  and  may  occur  in  many  other  parts. 

To  the  naked  eye,  a  colloid  cancer  presents  two  chief  constituents — • 
an  opaque- white,  tough,  fibrous-looking  tissue,  which  intersects,  parti- 
tions, and  encloses  its  mass  ;  and  a  clear,  soft,  or  nearly  liquid  material, 
the  proper  '  colloid  '  substance.  According  to  the  proportions  in  which 
these  are  combined,  the  general  aspect  of  the  disease  varies.  When  the 
fibrous  textore  is  predominant  (as  I  have  twice  seen  it  in  the  central 
parts  of  colloid  cancers  of  the  breast),  it  forms  a  very  tough,  white, 
fascia- like  mass,  in  which  are  small  separate  cysts  or  cavities  filled  with 
the  colloid  substance.  In  the  opposite  extreme,  large  masses  of  the 
colloid  substance  appear  only  intersected  by  fibrous  white  cords  or  thin 
membranes,  arranged  as  in  areolar  tissue,  or  in  a  wide-meshed  net-work. 
These  extremes  often  exist  in  different  parts  of  the  same  mass,  and  with 
them  are  various  intermediate  forms,  in  which,  probably,  the  essential 
characters  of  the  disease  may  be  best  learned.  In  these,  the  cancerous 
substance  appears  constructed  of  small  thin- walled  cysts,  cells,  or  alveoli, 
arranged  without  apparent  order,  and  filled  with  the  transparent  colloid 
substance.  The  cysts  or  alveoli  are  typically  of  round  or  oval  form, 
but  are  changed  from  this,  as  if  by  mutual  pressure  ;  some  may  appear 
closed,  but  the  great  majority  communicate  with  those  around  them, 
through  apertures  like  imperfections  in  their  walls.  They  vary  from 
an  inch  in  diameter  to  a  size  as  small  as  the  naked  eye  can  discern. 
The  largest  cysts,  and  the  least  abundant  fibrous  tissue,  are  usually  at 
or  near  the  surface  of  the  mass  ;  and  in  these  large  cysts,  when  tho 
colloid  substance  is  emptied  from  them,  we  can  generally  see  intersecting 


768 


MICROSCOPIC  STRUCTURE  OF 


bands,  or  incomplete  partitions,  as  if  they  were  formed  by  the  fusion  of 
many  cysts  of  smaller  size.  The  walls  of  the  cysts  appear  formed  of 
delicate  white  fibrous  tissue,  but  cannot  be  separated  from  the  sur- 
rounding substance,  and  are  continuous  with  the  coarser  bands  or  layers 
of  fibrous  tissue  by  which  the  cancerous  mass  is  intersected. 

The  colloid  matter  is,  in  different  parts  or  in  different  instances, 
various  in  consistence ;  resembling  a  thin  mucilage,  starch-paste,  the 
vitreous  humour,  size  gelatine,  or  a  tenacious  mucus.  In  its  most  nor- 
mal state,  it  is  glistening,  translucent,  and  pale  yellowish  ;  but  it  may 
be  colourless,  or  may  have  a  light  green,  grey,  pink,  or  sanguineous 
tint ;  and  may  become  opaque,  whitish,  or  buff-coloured,  by  (apparently) 
a  fatty  or  calcareous  degeneration  ;'  or,  in  the  extreme  of  this  degenera- 
tion, may  look  like  tuberculous  matter.  In  water,  or  in  spirit,  it  oozes 
from  the  alveoli,  and  floats,  in  light  cloudy  fiocculi ;  and  when  the 
surface  of  the  cancer  is  exposed  by  ulceration  or  by  rupture,  it  is  dis- 
charged from  the  opened  alveoli  and  lies  on  them  like  a  layer  of 
mucus. 

The  colloid  cancers  have,  usually,  in  the  first  instance,  the  shape 
of  the  part  that  they  affect ;  for  they  are  always,  I  believe,  infiltrations 
of  the  affected  part,  whose  tissues  are  gradually  removed  and  super- 
seded by  their  growth.  But  the  growth  of  the  colloid  cancer  enlarges 
and  surpasses  the  part  in  which  it  is  seated,  and  produces,  in  such  an 
organ  as  the  breast  or  the  lymphatic  glands,  a  considerable  rounded 
and  tuberous  firm  swelling,  or,  in  such  an  one  as  the  stomach  or  the 
peritoneum,  a  flattened  expanded  mass  with  more  or  less  of  nodular  or 
tuberous  projection. 

The  extent  of  growth  is  sometimes  enormous,  especially  in  the  peri- 
toneum, in  which,  as  in  a  case  related  by  Dr.  Ballard,1  the  greater  part 
of  the  parietal  and  much  of  the  visceral  portion  may  be  infiltrated  with 
the  morbid  structure,  either  in  a  nearly  uniform  layer,  or  in  nodulated 
swellings  formed  of  groups  of  cysts,  and  sometimes  projecting  far  into 
the  peritoneal  cavity.  The  cavity  itself  may,  in  these  cases,  contain 
free  colloid  matter,  discharged,  I  suppose,  from  the  open  superficial 
alveoli,  and  the  abdominal  walls  may  be  thus  distended,  with  a  fluctua- 
ting vibrating  swelling  like  that  of  ascites.2 

1  Med.-Chir.  Trans,  xsxi.  119. 

2  In  Dr.  Ballard's  case,  six  quarts  of  free  colloid  matter  were  removed  from  the 
peritorial  cavity  after  doath.  I  remember  an  exactly  similar  case  iti  which,  I  think, 
the  quantity  removed  must  have  been  greater,  and  in  which  it  certainly  appeared  to 
be  derived  from  the  dehiscence  and  constant  discharge  of  the  alveoli.  In  the  Museum 
of  the  College,  No.  294,  is  a  mass  of  peritoneal  colloid  cancer,  from  eight  to  ten  inches 
in  its  diameters,  which  was  rpmovod  from  the  lower  surface  of  a  liver. 
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It  is  not  unfrequent  to  find  one  or  more  large  and  thick-walled 
cysts  near  or  attached  to  masses  of  colloid  cancer,  and  imitating  the 
characters  of  such  proliferous  multilocular  cysts  as  are  found  in  the 
ovaries.  They  are  usually  filled  with  colloid  matter,  and  their  likeness 
to  the  ovarian  cysts  may  confirm  the  belief  that  many  of  the  latter  are 
really  colloid  cancers  of  the  ovaries. 

Moreover,  colloid  cancer  is  sometimes  found  mingled  in  the  same 
mass  with  medullary  cancer.  This  is,  indeed,  frequent  in  the  digestive 
canal.  Villous  and  melanotic  cancers  have  been  similarly  combined 
with  it ;  and,  more  freqttently,  in  different  parts  of  the  same  person,  the 
medullary  and  the  colloid  are  found  in  distinct  masses. 

Microscopic  examination  of  fragments  of  colloid  cancer  brings  into 
view  an  arrangement  of  delicately  fibrous  and  lamellar  structures — the 
stroma — imitating,  in  miniature,  the  larger  appearances  visible  to  the 
naked  eye.  Fine  tough  fibres, 
or  fibred  membranes,  are  ar- 
ranged in  curved  bundles  and 
lamella?,  which,  by  their  diver- 
gences and  interlacements,  en- 
circle or  enclose  oval  or  spherical 
spaces,  containing  the  colloid 
substance.1  The  enclosed  spaces 
are  seldom  complete  cavities ; 
they   communicate  freely  with 


one  another ;  and  both  in  their 


Fig.  128. 


plan,  and  in  the  general  aspect 
of  the  tissue,  remind  one,  as  Lebert  says,  of  the  structure  of  a  lung, 
with  its  communicating  air-cells.  The  fibres  are  very  fine,  but  appear 
stiff  and  tough,  not  undulating  or  easily  parting  ;  they  are  but  little 
and  slowly  changed  by  acetic  acid.  Elongated  nuclei  are  often  seated 
on  these  fibres,  and  sometimes,  Lebert  says,  elastic  fibres  are  mingled 
with  them.  The  colloid  substance  fills  all  their  interspaces,  not  merely 
the  cavities  which  they  circumscribe,  but,  as  it  were,  mere  crevices 
between  the  fibres,  and  spaces  in  the  walls  of  the  larger  cavities. 

Fig.  128.    Fibrous  tissue  of  a  colloid  cancer  of  the  breast.    Magnified  70  times. 

1  Mr.  Sibley,  in  a  paper  in  the  Trans.  Med.-Chir.  Soc.  xxxix.  p.  261,  states  that 
the  stroma  of  colloid  in  its  most  characteristic  form  assumes  the  shape  of  a  convoluted 
membrane,  which  in  places  is  so  thin  and  transparent,  that  its  presence  might  be 
overlooked.  But  in  other  places  well-defined  fibres  may  be  seen,  which  here  and 
there  expand  so  as  to  be  continuous  with,  and  evidently  form  a  part  of,  the  memhr- 
ous  stroma. 


ano. 
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The  colloid  substance  generally  appears,  however  magnified,  clear 
and  structui'eless  ;  it  might  be  invisible  but  for  the  seeming  filamentous 
texture  produced,  as  it  often  is  in  spread-out  masses,  by  its  folds 
and  creasings.  Sometimes  the  colloid  material  is  sprinkled  with 
minute  dots,  like  oily  or  fatty  molecules,1  which  to  the  naked  eye  may 
give  it  a  peculiarly  milky  or  ochrey  aspect ;  and  sometimes  it  is  beset 
with  clusters  of  such  molecules,  resulting  apparently  from  the  degene- 
ration of  imbedded  nuclei  or  imperfect  cells.  With  these,  also,  crystals 
of  the  triple  phosphate,  cholestearine,  and  some  peculiar  fatty  matter,2 
may  be  mingled. 

Lebert  3  has  published  an  exact  analysis  of  this  colloid  matter  by 
Wurtz.  The  main  results  are,  that  it  is  quite  unlike  any  variety  of  ge- 
latine, being  insoluble  in  water,  and  containing  only  7  per  cent,  of 
nitrogen,  a  peculiarity  which  distinguishes  it  as  well  from  all  protein- 
compounds,  and  from  the  materials  of  which  (imperfectly  and  impurely 
as  they  have  been  examined),  the  essential  structures  of  other  cancers 
are  composed. 

Imbedded  in  the  colloid  substance,  but  in  very  uncertain  quantity, 
are  corpuscles  of  peculiar  form.  According  to  Lebert  (of  whose 
description  and  sketches  I  again  gladly  avail  myself),  they  are  chiefly 
these  : — 

(1.)  Nucleated  cells  lie  free  in  the  colloid  substance,  or  inclosed 
•within  large  brood- cells,  or  grouped  like  an  epithelium  on  the  bounda- 
ries of  the  alveoli  or  cysts.    These,  the  so-called  colloid  corpuscles,  are 
small,  granular,  moderately  transparent  cells,  of  irregular  shape,  from 
i     fn  — J—  of  an  inch  in  diameter,  with  small  nuclei  or  none.  These 

TfOOT)  ^  2000  u 

are,  probably,  cancer-cells  hindered  and  modified  m  their  development 
by  'the  peculiar  circumstances  of  their  formation ;  for,  with  such  as 
th-se,  more  perfect  cancer-cells  are  sometimes  found. 

(2  )  Large  compound  cells,  mother-cells  or  brood-cells,  which  in 
typical  specimens  (Fig.  129,  a)  are  from  ^  to  ^  of  an  inch  in  dia- 
meter, are  in  some  instances  very  numerous.  They  are  very  pale,  oval, 
round'  or  tubular,  and  lie  in  clusters  :  some  of  them  display  a  lamellar 
surface  indicated  by  concentric  boundary-lines  ;  and  they  inclose  one 
large  granular  nucleus,  or  several  of  smaller  size  imbedded  m  their 
general  granular  contents,  or,  together  with  such  nuclei,  complete  nu- 
cleated cells  like  cancer-cells. 

•  But  tho  observations  of  Sir  W.  Jonner  {Pro*  of  Pathol,  Soc  1851-52,  p.  323) 
»*.  it  probable  that  those  are  granules  of  phosphate  of  ^ 

«  Luschka,  in  Virehow's  ArcJnv,  iv.  412. 
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(3.)  Large  laminated  spaces  (Fig.  129,  b)  are  also  found  of  nearly- 
crystalline  clearness,  from  z\  to  -j--^  of  an  inch  in  diameter.  These 
are  usually  oval  and  grouped,  so  as  to  form  a  soft  parenchyma. 
Between  the  lamelloa  of  their  walls  elongated  nuclei  are  scattered ;  in 
the  interspaces  between  them  are  clusters  of  small  nucleated  cells  and 
nuclei ;  and  they  inclose  brood-cells  in  the  cavities  surrounded  by  their 
concentric  lamellas. 


Whether  we  consider  the  larger  or  the  minuter  characters  of  this 
colloid  cancer,  it  seems  difficult  to  believe  that  such  a  structure  can 
have  any  close  affinity  with  the  cancers  I  have  already  described  ;  they 
appear,  at  first  sight,  to  have  scarcely  anything  in  common.  Hence, 
some  have  denied  altogether  the  cancerous  nature  of  this  disease.1  But 
if  we  look,  not  to  its  structure  alone,  but  as  well  to  its  clinical  history 
(so  far  as  it  is  illustrated  by  the  great  majority  of  the  recorded  cases), 
we  shall  find  in  it  all  the  distinctive  features  of  the  cancers.  Thus  (1),' 
its  seats  of  election  are,  remarkably,  those  in  which  the  medullary  can- 
cers are,  at  the  same  time  of  life,  most  apt  to  occur ;  (2)  like  the  typi- 
cal cancers,  the  colloid  infiltrates,  and  at  length  supersedes  and  re- 
places, by  substitution,  the  natural  tissues  of  the  affected  part ;  (3)  like 
them,  also,  it  is  prone  to  extend  and  repeat  itself  in  lymphatic  glands, 
the  lungs,  and  other  parts  near  to  or  distant  from  its  primary  seat ;  2  (4) 

r,rFi.g'_f9;    lStrnctu™a  of  colloid  described  in  the  text.    From  '  Lebert 

(Yirchows^Att;,  iy.  Taf.  t.)  and  Kokitansky  ( Uebcr  die  Cyste,  Taf.  vi.) 


Mr.  &ibley  especially,  from  an  examination  of  nine  cases,  which  have  fallen  under 
hu  own  observation,  has  concluded  that  colloid  is  a  disease  perfectly  sui  generis  and 
is  neither  of  a  cancerous  nature,  nor  frequently  associated  with  cancer 

-  Colloid  cancer- was  thus  multiplied  in  ten  out  of  eleven  cases  recorded  by  Lebert 
In  a  case  by  Dr.  Warren  (MeU.-CAir.  Trans,  xxvii),  the  multiplication  was   o  an 
amount  scarcely  surpassed  by  any  medullary  cancers.    It  is  true  that  it  T,  , 
frequently  limited  to  the  stomach,  or  rectum  and  the  adiac  nt  lv     I     I .    ,  I  I 

this  is  equally  observable  in  the  cases  of  viUous  and  ^S^£^'^ 
suspect  is  only  an  example  of  a  genor.il  rule,  that  cancers  (of  vvhiem  lindf 
exposed  surfaces  are,  on  the  whol*,  more  apt  to  remain  sinale  th  JtS  }  °" 

other  parts,  g      ,in  those  growing  in 
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the  colloid  is  often  associated  with  other  forms  of  cancer  in  the  same 
mass,  or  in  different  tumours  in  the  same  person ;  (5)  it  appears  as 
apt  as  any  other  form  to  recur  after  removal ;  (6)  it  may  be  derived, 
hereditarily,  from  a  parent  having  scirrhous  cancer,  or  a  parent  with 
colloid  may  have  offspring  with  medullary  cancer. 

These  facts  seem  enough  to  prove  the  right  of  including  the  colloid 
with  the  generally  received  forms  of  cancer ;  certainly  they  are  enough, 
if  we  can  explain  the  peculiarities  of  the  colloid  cancer  as  the  result  of  any 
known  morbid  process  in  such  elemental  structures  as,  in  other  condi- 
tions, might  have  been  conformed  to  the  ordinary  types  of  cancer.  And 
such  an  explanation  is  not  impossible,  for,  as  Rokitansky  shows,  the 
colloid  cancer  has  a  near  parallel  in  many  cyst-formations  in  the  normal 
structures,  and  especially  in  those  forms  of  bronchocele  in  which  abun- 
dant cysts,  full  of  viscid  fluid,  are  formed  in  the  growing  thyroid  gland. 
It  seems,  therefore,  a  reasonable  hypothesis  that  the  peculiarities  of  the 
colloid  or  alveolar  cancer  are  to  be  ascribed  to  cystic  disease  occurring 
in  elemental  cancer-structures.    Such  a  cystic  disease  may  ensue  in  a 
medullary  or  other  cancer  already  formed  ;  but  in  the  well-marked  and 
uniformly  constructed  colloid  cancer,  it  is  probable  that  the  deviation 
to  the  cystic  form  ensues  in  the  very  earliest  period  of  the  cancer- 
structures,  while  each  element  is  yet  in  the  nascent  or  rudimental 
state. 

Such  may  be  the  explanation  of  the  structures  of  those  cancers  in 
which  the  formation  of  cysts  is  carried  to  its  maximum  ;  and  I  have 
reserved  for  this  place  an  account  of  the  various  combinations  of  cysts 
with  cancers  of  all  kinds— combinations  giving  rise  to  many  singulari- 
ties of  appearance,  of  which  I  omitted  the  description  in  earlier  Lec- 
tures, that  I  might  once  for  all  endeavour  to  explain  them. 

And  first,  we  may  divide  these  cases  into  those  in  which  the  cysts  are 
formed  independently  of  the  cancer-structures,  and  those  in  which  they 
are,  or  appear  to  be,  derived  from  them. 

In  the  first  class  we  may  enumerate  many  cases  in  which  cysts  and 
cancers  are  in  only  accidental  proximity.  For  example,  a  scirrhous 
cancer  may  occupy  part  of  a  mammary  gland,  in  the  rest  of  which  are 
many  cysts  that  are  in  no  sense  cancerous,  or  of  which  the  chief  lacti- 
ferous tubes  are  dilated  into  pouches  or  cysts  (see  p.  606).  And  such 
a  cancer,  in  its  progress,  may  enclose  these  cysts,  and  they  may,  I  be- 
lieve, remain  for  a  time  imbedded  in  it.  In  like  manner,  the  ovary,  or 
any  other  organ,  being  already  the  seat  of  common  cysts,  may  become 
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the  seat  of  cancer ;  and  the  two  morbid  structures  may  become  connec- 
ted, though  not  related. 

In  this  class,  also,  may  be  reckoned  the  cases  in  which  cancers  grow 
from  the  walls  of  common  cysts  ;  i.e.  of  cysts  which  did  not  originate 
in  cancer-structures.  Thus  medullary  cancers  may  grow,  especially  in 
the  villous  form,  from  the  walls  of  ovarian  cysts,  which  have  themselves 
no  cancerous  appearance.1 

There  may  be  other  methods  in  which,  as  by  a  sort  of  accident,  cysts 
and  cancers  may  thus  become  connected  ;  but  these  are  the  chief  exam- 
ples. In  the  second  class,  including  those  in  which  the  cysts  appear  to 
be  derived  from  cancer-structures,  we  find  numerous  varieties,  which 
may  be  studied  as  a  series  parallel  with  those  of  the  simple  and  the 
proliferous  cyst-formations  in  the  natural  structures,  or  in  innocent 
tumours.    (Compare  Lectures  XXII.  and  XXIII.,  and  p.  433.) 

(a)  Cysts  filled  with  fluid,  like  serum  variously  tinted,  and  in  their 
general  aspect  resembling  the  common  serous  cysts  (p.  399),  are  often 
connected  with  cancers,  especially  with  those  of  the  medullary  form  that 
grow  quickly  or  to  a  great  size.  There  may  be  one  or  many  of  such 
cysts,  lying  at  the  surface,  or  imbedded  in  the  substance,  of  the  cancer. 
Sometimes,  a  single  cyst  of  the  kind  enlarges  so  as  to  surpass  the  bulk 
of  the  cancer,  exceedingly  confusing  the  diagnosis.2  In  other  cases  so 
many  cysts  are  formed,  that  the  tumour  appears  almost  wholly  com- 
posed of  them,  the  cancerous  structure  only  filling  the  interstices  be- 
tween their  close-packed  walls.3  Such  cases  might  justly  be-  grouped  as 
a  '  cystic  variety  '  of  medullary  cancer. 

(b)  Sanguineous  cysts  are  found,  as  often  as  the  serous,  in  connec- 
tion with  the  medullary  and  other  cancers  ;  and  the  changes  which  the 
blood  undergoes  in  them  add  not  a  little  to  the  multiformity  of  ap- 
pearances that  the  cancerous  masses  may  present, 

(c)  The  colloid  cysts  here  find  their  type  (p.  412) ;  not  only  as 
constructing  the  peculiar  variety  of  cancer  just  described  ;  but  as  being 
mingled  with  ordinary  cancerous  growths ;  for  it  is  common  to  find 
with  such  growths,  especially  in  the  abdomen  and  pelvis,  cysts  filled 
with  thickly- viscid  material,  like  mucus,  or  half-liquid  jelly,  in  all  tho 
varieties  of  tint  that  we  see  in  the  cystic  disease  of  the  kidney  or  of 
the  thyroid  gland. 

1  Museum  of  St.  Bartholomew's.  Series  xxxi.  No.  20. 

2  Bruch  {Die  Diagnose  dcr  bosariigcti  Geschmilste,  p.  1) ;  Mus.  Coll.  Sum-  281 

»  Mus.  Coll.  Surg.,  277,  279,  280,  etc.;  Mus.  St.  Bartholomew's,  xxxv  14  'anfl 

others.  *'  <ma 
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(cl)  While  thus  the  principal  varieties  of  simple  or  barren  cysts  arc 
found  in  cancerous  growths,  as  in  the  original  tissues,  or  in  simple 
tumours,  so  may  we  also  trace  in  them  the  production  of  proliferous 
cysts ;  i.e.  of  cysts  from  whose  inner  surfaces  cancerous  growths  arise, 
corresponding  with  the  glandular  growths  that  may  fill  the  cysts  in  the 
mammary  or  thyroid  gland  (p.  424).  I  have  already  often  referred  to 
this  (pp.  434,  657,  etc.)  ;  and  now  need  only  add  that  such  endogenous 
growths  are  often  to  be  found  in  the  alveoli  of  the  colloid  cancer.  Clus- 
ters of  clavate,  or  flask-shaped  villous  processes,  like  those  formed  in 
the  early  stages  of  the  dendritic  vegetation  of  villous  cancer  (p.  764), 
spring  from  the  wall  of  the  alveolus.  With  laminated  walls,  and  can- 
cer-structures, or  new  cysts  in  their  cavities,  such  villous  growths 
crowded  together  probably  constitute  the  structures  which  I  have  des- 
cribed after  Lebert  (p.  777,  Pig.  129,  c).1  To  less  perfect  endoge- 
nous growth  we  must,  I  suppose,  ascribe  the  cancer- structures  which 
are  found  disorderly  mingled  with  the  colloid  contents  of  the  alveoli. 

Respecting  the  history  of  colloid  cancer,  the  number  of  well-record- 
ed cases,  especially  of  those  in  which  external  parts  were  its  primary 
seat,  is  too  small  to  authorize  many  general  statements. 

Lebert  has  shown,  by  his  collection  of  cases,  that  it  generally  corres- 
ponds with  the  history  of  scirrhous  and  medullary  cancers ;  that  the 
cases  are  about  equal  in  the  two  sexes ;  that  the  greatest  absolute  fre- 
quency is  at  the  middle  period  of  life ;  that  the  disease  is  very  rare  in 
childhood;2  that  it  is  probably  of  somewhat  slower  average  progress 
than  the  medullary  cancers  ;  that  it  more  slowly  affects  the  lymphatics 
and  the  organs  distant  from  its  primary  seat ;  that,  in  general,  its 
symptoms  in  each  part  correspond  with  those  of  other  cancers  affecting 
the  same  part  and  this  summary,  I  believe,  includes  all  that  can  be  pru- 
dently said  upon  the  matter. 

Fibbous  Cancer. 

Among  the  Cancers  it  may,  perhaps,  be  as  well  to  arrange  those 
tumours  which,  in  the  first  edition,  I  classed,  by  the  name  of  Malignant- 
Fibrous  Tumours,  with  the  Fibrous  Tumours.    For  although  in  their 

1  Compare  Lebert's  figures  with  those  of  Rokitansky  ( Ucber  die  Cyste,  pi.  iv.  fig.  1 6) 

2  He  adduces  two  cases  of  children,  in  which  one  was  two,  the  other  one  and  a 
half,  yoars  old.  Mr.  Edward  Bikersteth  has  observed  two  cases  of  colloid  cancer  of 
tb"o  kidney  in  children,  one  of  whom  was  three  and  a  half  the  other  eleven,  years  old. 
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structure  they  do  not  contain  those  cell-forms  which  we  are  in  the  habit 
of  regarding  as  especially  cancerous  or  malignant,  yet  in  their  tendency 
to  recur,  and  to  produce  secondary  formations  of  a  similar  structure  in 
internal  organs,  and  in  the  influence  which  they  evidently  exercise  in 
shortening  the  lives  of  those  in  whom  they  occur,  they  present  so 
many  malignant  features,  that  they  seem  to  fall  more  naturally  into 
this  rather  than  the  innocent  or  the  recurrent  class  of  tumours.  For 
although  in  the  very  large  majority  of  cases  the  structures  of  cancers 
are  unlike  those  of  the  normal  textures  of  the  body,  yet  there  are  in- 
stances in  which  tumours,  eminently  cancerous  or  malignant  in  history 
and  habits,  approach,  or  even  attain  to,  close  similarity  to  the  natural 
tissues.  And  here  I  might  repeat  what  has  already  been  stated  in  the 
lecture  on  recurrent  tumours,  that  in  studying  the  histories  of  tumours 
it  is  not  sufficient  to  content  one's  self  with  a  mere  determination  of  their 
structure.  The  '  life  '  of  tumours  is,  in  some  respects,  at  least  for  the 
present,  a  better  basis  for  classification  even  than  their  structure. 

One  of  the  best  marked  cases  in  which  a  tumour,  presenting  the 
usual  characters  of  a  fibrous  tumour,  not  only  recurred  after  removal, 
but  even  formed  secondary  tumours  of  a  like  nature  in  internal  organs, 
occurred  in  a  poor  widow  who  was  under  my  care  several  years  ago. 
She  was  forty-seven  years  old,  and  had  been  crippled  with  acute  rheu- 
matism for  ten  years  before  she  found  a  small  movable  tumour  in  her 
right  breast.    This  had  increased  slowly  till  seven  weeks  before  I  saw 
her,  when,  having  been  struck,  it  began  to  grow  very  rapidly,  and  be- 
came the  seat  and  centre  of  severe  pain.     It  increased  to  bet-ween  two 
and  three  inches  in  diameter,  was  nearly  spherical,  very  firm,  tense,  and 
painful — even  extremely  painful.    I  supposed  it  to  be  a  large  hard  can- 
cer, and  removed  the  whole  breast.    I  found  the  tumour  completely 
separable  from  the  mammary  gland,  which  was  pushed  aside  by  it,  but 
was  healthy  :  the  cut  surface  could  not,  I  think,  have  been  distinguished 
from  that  of  an  ordinary  fibrous  tumour  of  the  uterus,  with  undulated 
white  bands,  excepting  that  part  of  it  had  a  suffused  purplish  tinge.1 
The  whole  substance  of  the  tumour  had  the  same  characters;  and  in 
microscopic  examination,  often  and  lately  repeated,  I  could  find  nothing 
but  tough,  compact,  well-formed  fibrous  tissue,  with  imbedded  elon- 
gated nuclei.    On  boiling,  gelatine  was  freely  yielded.    In  short,  I  be- 
lieve it  would  be  impossible  to  distinguish,  by  any  means  but  the 


1  One  section  of  it  is  in  the  Museum  of  St,  Bartholomew's,  Series  xxxiv.  No.  24  • 
nnothcr  in  the  College  Museum,  No.  223. 


776  FIBROUS  CANCERS. 

history,  this  tumour  from  a  common  unmixed  fibrous  tumour  of  the 
jaw  or  subcutaneous  tissue. 

Three  months  after  the  operation  a  tumour  appeared  under  the  scar. 
It  grew  very  quickly,  and  felt  just  like  the  former  tumour.  After 
two  months  the  thin  scar  began  to  ulcerate,  and  the  integuments 
around  sloughed  ;  and  shortly  the  whole  of  this  tumour  was  separated 
by  sloughing,  and  was  removed  entire.  This  also  had,  and,  in  the 
Museum  of  St.  Bartholomew's,  still  retains,  every  character  of  the 
common  fibrous  tumour. 

After  the  separation  of  this  second  tumour,  a  huge  cavity  remained, 
with  sloughing  walls ;  then,  as  the  sloughs  cleared  away,  hard  knots, 
like  those  of  a  cancerous  ulcer,  grew  up  from  the  walls,  and  the  disease 
assumed  all  the  characters  of  a  vast  and  deep  hard  cancerous  sore.  In 
two  months  she  died.  I  found  the  ulcer  nearly  a  foot  in  diameter ;  its 
walls  were  formed  of  a  thick  nodulated  layer  of  hard,  whitish,  vascular 
substance,  like  the  firmest  kinds  of  medullary  cancer.  Both  lungs 
contained  between  twenty  and  thirty  small  masses  of  similar  substance 
imbedded  or  infiltrated  in  their  tissue;1  and  this  substance  I  have 
recently  again  examined,  and  found  to  be  complete  fibrous  tissue,  like 
that  of  the  first  tumour  removed.  I  found  no  similar  disease  else- 
where. 

All  the  characteristic  features  of  malignant  disease  were  thus  super- 
added to  the  growth  of  a  tumour  which  appeared  to  be,  in  every  struc- 
tural character,  identical  with  the  common  innocent  fibrous  tumour. 
Nearly  the  same  events  were  observed  in  the  following  case  : — In  1835, 
a  man  was  in  St.  Bartholomew's  Hospital,  under  the  care  of  Mr.  Earle, 
with  a  large  spheroidal  tumour,  lying  by  the  base  of  his  scapula,  and 
extending  beneath  it.  It  was  removed ;  and  I  remember  that  it  was 
easily  enucleated  from  the  adjacent  parts,  and  was  called  '  albuminous 
sarcoma  ;  '  but  it  was  not  preserved.  About  a  year  afterwards  the  man 
returned  with  a  yet  larger  tumour  in  the  same  situation.  Mr.  Skey 
removed  this,  together  with  a  large  portion  of  the  scapula,  to  both 
surfaces  of  which  it  was  closely  united.  The  wound  was  scarcely 
healed,  when  another  tumour  appeared,  and  increased  rapidly.  With 
this  the  patient  died,  and  growths  of  similar  substance,  white,  very 
firm,  and  nodulated,  were  found  beneath  that  part  of  the  pleura  which 
corresponded  with  the  growth  on  the  exterior  of  the  chest.  I  state 
these  particulars  from  memory ;  but  I  have  found,  from  repeated 


'  Mus.  St.  Bartholomew's,  Series  xiv.  No.  <13  :  Mus.  Coll.  Surg.  224. 
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recent  examinations,  that  the  tumour  removed  by  Mr.  Skey  is  of 
fibrous  texture,  resembling  the  common  fibrous  tumours  both  in  go- 
neral  and  in  microscopic  characters,  and,  like  them, 
yielding  gelatine  when  boiled.1  It  is  lobed,  with 
partitions  of  connective  tissue,  and  its  several  lobes 
are  intersected  with  obscure  opaque  white  fibres  :  it 
is  tough,  compact,  and  heavy,  and  tears  with  an 
obscure  fibrous  grain.  It  is  easily  dissected  for  the 
-microscope,  tearing  into  fasciculi,  and  appears  com- 
posed wholly  of  closely-placed  and  nearly  parallel 
undulating  filaments.  A  few  shrivelled  nuclei  appear 
among  the  fibres,  but  no  cells  are  distinguishable. 
Its  structure  is  represented  in  Pig.  130. 

To  these  cases  I  may  add,  though  it  be  an  im- 
perfect one,  that  of  a  woman  from  whose  back  Sir 
W.  Lawrence  removed  a  large  well-marked  fibrous 
tumour,  which  had  grown  nine  months  after  one  of 
the  same  appearance  had  been  removed  from  the  same 
part.2  Before  removal,  this  was  judged  by  all  who 
saw  it  to  be  malignant ;  but  it  presented  a  genuine 
fibrous  structure,  and  could  not,  I  think,  be  distin- 
guished from  an  ordinary  fibrous  tumour. 

Such  are  the  cases  which  make  me  believe  that  tumours  occur,  re- 
sembling in  all  respects  of  structure  and  chemical  composition  the 
fibrous  tumours  of  the  uterus  (excepting  their  muscular  fibres)  or  of  the 
bones  or  subcutaneous  tissue,  yet  differing  from  these  in  that  they  pur- 
sue a  course  like  that  of  cancers,  recurring  after  removal,  growing  at 
the  same  time  in  internal  organs,  tending  to  sloughing  or  ulceration, 
and  in  the  latter  process  involving  adjacent  structures.  I  have  related 
only  cases  in  which  the  fibrous  structure  was  proved  by  microscopic 
examination  ;  but  I  have  little  doubt  that  others  might  be  added  from 

Fig.  130.  Tissue  of  a  malignant  fibrous  tumour  of  the  scapula  ;  described  above. 
Magnified  about  400  times. 


Fig.  130. 


1  It  is  in  the  Musoum  of  St.  Bartholomew's,  Series  xxxv.  No.  51.  A  similar  ease 
by  Mr.  J.  Z.  Lawrence,  Diagnosis  of  Swgical  Cancer,  p.  73.  This  case  is  also  described 
by  Mr.  Sibloy,  along  with  several  others  (Path.  Trans,  viii.  p.  340),  .as  a  multiple 
fibrous  tumour.  He  fully  recognises  the  relations,  both  as  regards  structure  and 
progress,  to  the  tumours  described  in  the  text,  but  he  pronounces  against  their  cancer- 
ous nature,  and  thinks  that  they  have  close  analogies  to  the  recurring  fibroid  tumours. 
Virchow  includes  them  in  Ids  group  Sarcoma. 

2  Mus.  St.  Bartholomew's,  Series  xxxv.  Z52. 
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cases  of  tumours  of  the  jaws  and  other  bones,  which  have  been  believed, 
from  their  general  appearance,  to  be  fibrous,  yet  have  pursued  a  malig- 
nant course.  I  will  only  add  that  these  are  not  such  growths  as  those 
which  Miiller  and  otbers  bave  named  Carcinoma  fibrosum,  and  of  which 
I  beHeve  that  they  are  always  infiltrations  in  the  substance  of  the 
affected  organs,  and  tbey  generally  include  cancer-cells  with  their 
fibrous  tissue,  and  that  they  have  in  this  tissue  such  hardness,  stiffness, 
and  other  peculiarities  of  structure,  as  make  it  easily  distinguishable 
from  the  normal  fibrous  tissue  and  its  imitation  in  the  fibrous  tumours. 


CONDITIONS  PRECEDING  THE  CANCEROUS  GROWTH.  779 


LECTUKE  XXXIV. 

GENERAL  PATHOLOGY  OF  CANCER. 


PART  I. 

CONDITIONS  PRECEDING  THE  CANCEROUS  GROWTH. 

I  propose,  in  this  and  the  next  Lecture,  to  consider  the  general  patho- 
logy of  all  the  forms  of  cancer  which  have  now  been  particularly  de- 
scribed ;  to  gather  a  general  history  of  them  from  the  statements  made 
concerning  each  ;  and  to  trace  how  the  laws  observed  by  them  corres- 
pond with  the  more  comprehensive  laws  of  all  specific  diseases. 

I  have  stated  on  page  386  the  hypothesis  which  I  think  we  must 
hold  concerning  cancers :  namely,  that  they  are  local  manifestations  of 
certain  specific  morbid  states  of  the  blood ;  and  that  in  them  are  incor- 
porated peculiar  morbid  materials  which  accumulate  in  the  blood,  and 
which  their  growth  may  tend  to  increase.1 

In  the  terms  which  are  more  usual  in  discussions  respecting  the 
nature  of  cancers,  I  would  say  that  a  cancer  is,  from  the  first,  both  a 
constitutional  and  a  specific  disease.  I  believe  it  to  be  constitutional 
in  the  sense  of  having  its  origin  and  chief  support  in  the  blood,  by 
which  the  constitution  of  the  whole  body  is  maintained  ;  and  I  believe 
it  to  be  specific,  1st,  in  the  sense  of  its  being  dependent  on  some  specific 
material,  which  is  different  from  all  the  natural  constituents  of  the  body, 
and  different  from  all  the  materials  formed  in  other  processes  of 
disease  ;  and  2ndly,  in  the  sense  of  its  presenting,  in  the  large  majority 
of  cases,  structures  which  are  specific  or  peculiar,  both  in  their  form  and 
in  their  mode  of  life. 

1  I  have  not  retained  this  hypothesis  without  repeated  reconsideration,  or  without 
due  regard  to  the  weight  of  the  opinions  from  which  mine  differs.  I  am  still  satisfied 
that  the  belief  in  the  constitutional  origin  of  cancer  offers  the  best  explanation  of  all 
its  various  phenomena,  and  is  necessary  to  the  consistency  of  the  pathology  of  cancer 
with  thai  of  other  diseases.  ' 
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The  evidences  for  this  hypothesis  appear  in  the  conformity  of  can- 
cer to  the  other  specific  diseases,  for  which  a  similar  hypothesis  is 
nearly  proved  (Lectnre  XX.),  and  in  the  fitness  of  the  terms  which  it 
supplies  for  the  general  pathology  of  cancer. 

I  will  speak  in  this  lectnre  of  the  conditions  that  precede  the 
formation  of  a  cancerous  growth,  and  in  the  next* of  the  growth  itself. 

The  general  history  of  cancers,  and  their  analogy  with  other  diseases 
that  are,  in  the  same  senses,  specific  and  constitutional,  imply  that, 
before  the  formation  of  a  cancerous  growth,  two  things  at  least  must 
co-exist:  namely,  a  certain  morbid  material  in  the  blood,  and  some 
part  appropriate  to  be  the  seat  of  a  growth  incorporating  that  material, 
some  place  in  which  the  morbid  matei-ial  may  assume,  or  enter  into, 
organic  structure. 

The  existence  of  the  morbid  material  in  the  blood,  whether  in  the 
rudimental  or  in  the  effective  state,  constitutes  the  general  predisposi- 
tion to  cancer ;  it  is  that  which  is  by  some  called  the  predisposing 
cause  of  cancer.  The  morbid  material  is  the  essential  constituent  of 
the  '  cancerous  diathesis  or  constitution : '  and  when  its  existence 
produces  some  manifest  impairment  of  the  general  health,  independently 
of  the  cancerous  growth,  it  makes  the  primary  cancerous  cachexia  (see 
p.  643). 

That  which  evidently  makes  some  part  of  the  body  appropriate  for 
the  growth  of  a  cancerous  tumour  is  a  so-called  exciting  cause  of  can- 
cer ;  but  it  is  a  cause  of  cancer  only  in  so  far  as  it  fits  some  part  for 
the  local  manifestation  of  a  disease  which  already,  in  its  essential  mate- 
rial, exists  in  the  blood. 

It  seems  very  important  to  keep  constantly  in  view  that  these  two 
conditions  must  coincide  before  the  appearance  of  a  cancerous  growth  ; 
important  not  only  to  recognise  their  existence,  but,  if  we  can,  to 
measure  the  several  degrees  in  which,  in  each  case,  they  are  present  ; 
because,  upon  our  recognition  of  the  shares  in  which  they  respectivcly 
contribute  to  the  production  of  the  cancerous  tumour,  must  depend 
the  chief  principles  of  practice  in  relation  to  the  removal  of  such 
tumours.  The  larger  the  share  taken  by  the  constitutional  element  of 
the  disease — that  is,  by  the  cancerous  condition  of  the  blood— in  the 
production  of  a  cancerous  growth,  the  less,  on  the  whole,  is  the  proba- 
bility of  advantage  to  be  derived  from  the  removal  of  that  growth; 
while,  on  the  other  hand,  the  more  largely  the  local  state  enters  into  the 
conditions  upon  which  the  cancerous  growth  is  founded,  the  more  bene- 
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fit  may  we  anticipate  from  the  removal  of  the  cancer  and  of  the  locality 
with  it. 

So  too,  in  our  considerations  of  the  mere  pathology  of  cancerous 
diseases,  it'seems  essential  to  have  a  just  regard  of  both  these  previous 
conditions.  If  we  look  at  only  a  certain  class  of  cases,  we  may  easdy 
find  enough  to  persuade  ourselves  that  cancers  are,  from  the  first,  and 
throughout  their  course,  wholly  constitutional  diseases ;  or,  if  we  look 
exclusively  at  another  class,  which  are  as  truly  cancerous  as  the  first 
(according  to  any  natural  definition  of  the  term),  we  may  find  equal 
evidence  for  believing  that  they  are,  at  least  in  the  first  instance,  en- 
tirely local  diseases,  and  that  the  constitutional  affection  which  may 
attend  them  is  only  something  consequent  upon  their  growth. 

When,  for  example,  we  see  that  certain  organs  are  much  more  liable 
than  others  to  the  growth  of  cancer,  and  that,  in  those  organs,  the 
growth  sometimes  follows  the  infliction  of  a  local  injury  or  some  pre- 
vious disease ;  and  much  more  when  we  see,  as  in  the  case  of  the  scro- 
tal epithelial  cancers,  that  the  repeated  application  of  a  stimulus,  such 
as  soot,  to  a  part  of  the  body,  will  lead  to  the  formation  of  cancer  in 
even  a  large  number  of  persons,  we  might  assume  that  the  growth  has 
its  origin  wholly  in  the  local  state,  and  that  whatever  may  follow  of 
diseases  in  other  parts  is  only  the  consequence  of  the  growth.    On  the 
other  hand,  when  we  consider  the  numerous  analogies  between  cancers 
and  the  admitted  specific  blood-diseases ;  when  we  see  the  rapidity  of 
outbreak  with  which  cancerous  disease  sometimes  manifests  itself  in 
multiple  growths,  apparently  irrespective  of  the  locality  in  which  they 
are  produced,  and  how,  sometimes,  a  distinct  affection  of  the  general 
health,  intense  and  destructive,  exists  even  while  the  cancerous  struc- 
ture is  yet  trivial  or  unobserved  ;  and  when  we  see  the  insufficiency  of 
all  local  causes  to  excite  the  growth  of  cancer  in  some  persons,  we  might 
suppose  that  the  cancerous  disease  is  one  wholly  constitutional,  wholly 
dependent  upon  some  morbid  condition  of  the  blood,  and  that  the  for- 
mation of  the  tumour  is  but  as  an  accident  of  the  disease,  and  is  inde- 
pendent of  the  state  of  the  part  in  which  it  occurs. 

It  is  in  correspondence  with  these  classes  of  cases,  too  partially 
examined,  that  two  distinct  opinions  are  commonly  entertained  respect- 
ing the  nature  of  cancer  :  some  holding  that  it  is  from  the  beginning, 
and  throughout,  a  constitutional  disease  ;  and  others,  that  it  is,  in  the 
first  instance,  if  not  through  its  whole  course,  a  local  one.  The  reconci. 
liation,  not  only  of  the  two  conflicting  opinions,  but  of  the  seemingly 
conflicting  facts  upon  which  they  chiefly  rest,  is  to  be  found  in  this  
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that  the  complete  manifestation  of  cancer,  the  formation  of  a  cancerous 
growth,  is  suspended  till  such  a  time  as  finds  both  the  constitutional 
and  the  local  conditions  co-existent,— till  the  blood  and  the  part  are  at 
once  appropriate. 

I  might  show  how  consistent  the  belief  of  the  necessity  of  this  coin- 
cidence is  with  what  is  known  of  other  specific  diseases.    But  let  me 
illustrate  it  by  two  cases,  such  as  may  frequently  be  met  with.  Bruch  1 
records  the  following  : — A  woman  had  a  child  at  eighteen  years  of  age. 
The  child  died  when  it  was  a  month  old,  and  her  breasts  were  left  to 
the  disturbance  which  usually  ensues  in  prematurely  arrested  lactation. 
At  the  age  of  thirty-four  she  received  a  blow  on  the  right  breast.  This 
was  followed  by  no  manifest  cbange  of  structure,  but,  for  some  days, 
by  severe  pains,  and  then,  for  a  much  longer  time,  by  feelings  of  swel- 
ling and  tension  at  the  menstrual  periods.    At  thirty-nine  she  received 
another  blow  upon  the  same  breast  which  was  followed  by  an  increase 
of  pain.    Soon  afterwards  she  was  exposed  to  cold,  and  then  there 
ensued  erysipelatous  inflammation  of  the  breast,  followed  by  induration 
of  the  part  of  the  mammary  gland.    This,  however,  continued  without 
change  for  four  years :  but  then,  after  menorrhagia,  a  tumour  appeared 
in  the  breast.    "When  this  was  removed,  or  partially  removed,  it  was 
found  to  be  not  a  cancerous,  but  a  cystic  tumour,  with  growths  from 
the  interior  surfaces  of  the  cysts.    She  remained  well  after  this,  the 
wound  having  perfectly  healed,  for  twelve  years  more,  and  in  this 
interval  she  ceased  to  menstruate ;  but  now,  when  she  was  fifty-five 
years  old,  after  having  a  whitlow  and  inflamed  lymphatics  of  the  right 
arm,  another  tumour  formed  in  the  breast,  which  had  every  appear- 
ance of  being  cancerous.    It  was  removed  ;  but  it  recurred,  and  ended 
fatally. 

Now,  surely,  in  such  a  case  as  this,  we  may  say  that  all  the  local 
conditions  necessary  for  the  production  of  a  cancer  of  the  breast  had 
been  amply  provided.  They  had  existed,  or  had  been  reproduced  from 
tune  to  time,  for  a  period  of  upwards  of  twenty  years  ;  yet  being  alone, 
they  had  been  insufficient ;  and  no  cancer  appeared  till  the  time  when, 
at  a  more  favourable  condition  of  age,  the  cancerous  condition  of  the 
blood  was  manifested,  and  filled  up  the  measure  of  the  necessary  prece- 
dents of  the  disease. 

Contrast  with  the  cases  of  this  kind  those  to  which  I  had  occasion 
to  refer  in  a  former  lecture  (p.  681),  and  of  which  I  may  here  repeat 


1  Die  Diac/nosc  dcr  bosarlit)e>i  Gcschwuhtc,  p.  91. 
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one  :_A  boy  received  a  cut  in  his  eye,  which  had  been  previously  sound. 
Within  three  weeks  of  the  injury  a  fungus  protruded  from  the  eye.  It 
was  removed  with  the  whole  eyeball  and  the  contents  of  the  orbit.  The 
wound  had  scarcely  healed  before  a  fresh  growth  appeared  ;  and  shortly 
afterwards  the  boy  died  with  medullary  cancerous  disease  extending 
from  the  orbit  to  the  brain.  We  can  scarcely  express  such  cases  as 
this  in  any  other  terms  than  that  the  cancerous  condition  of  the  blood 
existed  at  the  time  of  the  injury,  but  was  insufficient  for  the  production 
of  a  cancerous  growth,  and  remained  latent,  for  want  of  an  appropriate 
locality  for  the  growth,  till  the  injury,  disturbing  or  causing  the  suspen- 
sion of  the  natural  course  of  nutrition  in  the  part,  supplied  the  appro- 
priate local  condition. 

These  cases,  I  repeat,  are  but  examples  of  classes.  In  the  one 
class  we  seem  to  meet  with  all  the  constitutional  or  blood  conditions  of 
cancerous  disease  complete,  waiting  only  for  the  existence  of  some  part 
in  which  the  cancerous  growth  may  be  manifested  ;  in  the  other  class, 
the  local  conditions  are  abundantly  present,  but  the  disease  does  not 
appear  till  the  cancerous  condition  of  the  blood  is  complete  (compare 
p.  366). 

It  may,  further,  be  deduced  from  these  cases,  in  which  the  extremes 
illustrate  the  ordinary  mean,  that  if  either  of  the  two  conditions  be 
present  in  an  extreme  degree,  its  intensity  may  compensate  for  a  com- 
parative defect  of  the  other.  Among  the  cases  to  which  I  have  been 
referring,  we  find  certain  in  which  the  cancerous  disease  makes  its 
appearance  in  such  a  multiplicity  of  growths  and  of  parts,  that  it  seems 
indifferent  to  local  conditions ;  and  these  are  the  very  cases  in  which  all 
the  other  constitutional  characters  of  cancer  are  most  strongly  marked : 
in  which  cachexia  often  precedes  the  growth,  and  in  which  the  removal 
of  the  cancer  interferes  in  no  way  with  the  progress  of  the  constitu- 
tional disease,  unless  it  be  to  accelerate  it.  On  the  other  side  we  meet 
with  cases  in  which  long-continued  irritations,  or  frequent  injuries  of 
certain  parts  of  the  body,  seem  almost  sure  to  be  followed  by  cancer  • 
and  these  are  the  cases  in  which  the  constitutional  characteristics  of 
the  disease  are  least  marked,  and  in  which,  as  in  epithelial  cancer  of 
the  scrotum  and  of  scars,  we  may  hope  that  the  recurrence  of  the  disease 
may  be  long  deferred,  if  that  which  has  first  appeared  be  removed  with 
its  scat.  In  this  class  of  cases,  it  may  be  said,  the  cancerous  blood- 
condition  is  so  lowly  developed,  that  the  cancerous  growth  can  ensue  in 
none  but  one  peculiarly  appropriate  part,  which  part  being  removed 
the  growth  is  for  a  time,  or  for  life,  impossible ;  while,  in  the  former 
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class  the  blood-condition  is  so  highly  developed,  or  so  intense,  that 
almost  any  part  suffices  for  the  seat  of  growth. 

Let  me  now  proceed  to  consider  what  each  of  these  conditions,  ne- 
cessary as  precedents  of  the  growth  of  a  cancer,  consists  in.  What  is 
the  cancerous  condition  of  the  blood  ?  and  what  is  the  state  of  a  locality 
apt  for  the  formation  of  a  cancerous  growth. 

I.  Concerning  the  state  of  the  blood,  our  positive  knowledge  is  very 
trivial  and  obscure  ;  perhaps  it  would  be  safest  to  say  that  we  have  at 
present  none.  We  may  be  sure,  on  grounds  to  which  I  have  already 
referred,  that  there  is  a  peculiar  material  in  the  blood  which  is  separa- 
ted from  it,  and  constantly  renewed,  in  the  formation  of  a  cancer ;  but 
we  can  say  what  this  material  is  not  rather  than  what  it  is. 

We  may  reasonably  hold  that,  in  cancerous  persons,  the  whole  con- 
stitution of  the  blood  is  not  perverted  :  for  we  see  that  all  the  tissues 
may  for  a  long  time  be  perfectly  nourished,  even  while  the  cancer  is 
making  progress  ;  that  injuries  may  be  repaired  with  the  ordinary 
quickness  and  perfection ;  that  the  products  of  inflammation  may  be 
like  those  in  non-cancerous  persons,  and  may  pass  through  their  ordi- 
nary developments ;  and  that  some  other  specific  diseases  may  have 
their  usual  course.  It  would  therefore  be  unreasonable  to  regard  the 
whole  of  the  blood  of  a  cancerous  person  as  perverted  from  its  normal 
condition.  The  cancerous  state  is  not  a  total  change  of  the 
blood,  but  depends,  probably,  on  some  definite  material  mingled  with 
the  natural  constituents  ;  and  this  material,  we  may  believe,  is  derived 
from  a  morbid  transformation  of  one  or  more  of  the  natural  constituents 
of  the  blood,  and  is  maintained,  as  morbid  structures  are,  by  the  per- 
sistence of  the  same  method  of  transformation,  or  by  its  own  assimilat- 
ing force. 

But  now,  as  to  what  this  material  is  ;  or,  again,  is  not.  I  believe, 
it  is  not  anything  visible  to  the  sight.  There  is  not,  so  far  as  1  know, 
anything  in  the  blood  of  a  cancerous  person  which  we  can  recognise  as 
a  cancer-structure.  There  are  no  cancer-cells,  nor,  in  any  form, 
visible  germs  of  cancer,  existing  in  the  blood,  and  only  needing  to  be 
separated  from  it  to  make  up  or  grow  into  the  cancerous  structure.  In 
advanced  cases  of  cancer,  and  especially  in  those  in  which  the  cancer- 
ous substance  is  very  softened  and  broken,  we  may  meet  with  portions 
of  it  in  the  blood,  which  appear  as  if  they  had  been  detached  or  ab- 
sorbed from  some  growth,  and  carried  on  with  the  stream.  Iu  similar 
cases  we  may  find  cancerous  formations  in  the  blood  itself.    Snch  seem 
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to  be  some  of  the  cancerous  growths  in  the  veins  and  the  right  side  of 
the  heart.  For,  although  among  the  former  there  are  many  in  which 
the  growth  has  only  extended  into  the  veins,  through  their  walls  in- 
volved in  cancerous  tumours,  yet  there  are  others  in  which,  as  in  the 
endocardial  cancers,  the  internal  growth  takes  place  far  from  any  other 
tumour.  In  these  we  may  believe  that  cancerous  structures  have  been 
conveyed  in  the  blood  to  the  part  of  the  vein,  or  of  the  right  side  of  the 
heart,  at  which  they  have  been  arrested,  and  to  which  adhering  (either 
alone  or  with  blood-clot),  they  have  subsisted  and  grown  on  materials 
derived  from  the  passing  blood.  But  not  one  of  these  cases  affords  any 
support  to  a  belief  that,  previous  to  the  existence  of  a  cancerous 
tumour,  any  visible  germs  of  cancer  exist  in  the  blood. 

Other  means  for  investigating  the  very  nature  of  the  cancerous 
material  in  the  blood  seem  as  impotent  as  the  sight.  Minute  chemistry 
has,  up  to  this  time,  done  nothing  ;  neither  can  we  accept,  I  think,  that 
which  is  in  part  a  chemical  theory,  and  has  been  especially  held  by  the 
pathologists  of  the  Vienna  school — namely,  that  particular  diatheses  or 
dyscrases  of  the  blood  appropriate  to  such  diseases  as  cancer  and  tuber- 
cle, may  be  recognised  by  a  superabundance  of  albumen  or  of  fibrine. 
The  facts  adduced  as  bearing  directly  on  these  dootrines  are,  at  present, 
few  and  incomplete ;  and  I  think  they  are  not  sufficient  either  to  estab- 
lish the  theories  based  on  them,  or  to  outweigh  the  general  improbabi- 
lity that  diseases  so  complex  as  cancer  and  tubercle  should  depend 
chiefly  on  quantitative  variations  in  any  of  the  larger  constituents  of 
the  blood.  Neither  can  it,  I  think,  in  the  present  state  of  organic 
chemistry,  and  with  so  few  analyses  as  we  yet  possess  of  the  blood  of 
cancerous  and  other  diseased  persons,  be  more  than  a  guess,  that  either 
cancer  or  any  other  such  specific  disease,  depends,  in  any  sense,  on  qual- 
itative modifications  of  the  albumen,  or  the  fibrine,  or  any  other  single 
constituent  of  the  blood. 

At  present,  I  believe,  the  best  part  of  the  facts  established,  or  made 
probable,  by  these  investigations,  relate  to  the  antagonism  or  incompa- 
tibility of  cancer  and  certain  other  specific  diseases.  I  think  we  can- 
not doubt  that,  as  a  general  rule,  cancerous  and  tuberculous  diseases  do 
not  make  active  progress  at  the  same  time  ;  and  that,  in  this  sense,  they 
exclude  one  another,  and  are  incompatible.  I  mentioned  in  a  former 
lecture  (p.  640)  a  striking  case  bearing  on  this  point,  in  which,  as  it 
seemed,  the  rare  event  of  arrest  and  almost  complete  recovery  from  scir- 
rhous cancer  was  connected  with  the  evolution  of  tuberculous  disease". 
I  believe  also,  that  I  have  seen  at  least  one  instance  in  which  active  tu- 
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berculous  disease  of  the  lungs  was  arrested  immediately  before  the 
appearance  of  a  scirrhous  cancer  in  the  breast :  and  we  find,  in  so  many 
of  those  who  die  with  cancer,  the  remnants  of  tuberculous  disease  from 
which  they  have  suffered  in  earlier  life,  that  we  may  believe  that  the 
recovery  from  the  one  has  been  in  some  manner  connecter!  with  the 
supervention  of  the  other.  So,  on  the  other  side,  the  rarity  of  progres- 
sive tuberculous  disease  in  those  that  are  cancerous  may  be  because, 
except  in  such  extremely  rare  cases  as  that  to  which  I  have  referred, 
the  cancerous  diathesis  excludes  that  condition  of  the  blood  in  which 
the  tuberculous  disease  has  its  rise. 

To  the  same  class  of  facts,  as  illustrating  the  exclusion  of  one  mor- 
bid condition  of  the  blood  (or,  as  Hunter  would  have  said,  of  one  mor- 
bid action),  by  another,  we  may  perhaps  refer  the  occasional  withering 
of  a  cancer  under  the  influence  of  some  fever,  and  the  more  rarely  oc- 
curring complete  death  of  one,  so  that  during  an  attack  of  acute  fever 
the  whole  mass  may  slough  off ;  and  this  whether  the  feverish  condi- 
tion of  the  blood  be  produced  by  some  miasma,  or  by  medicinal  means. 
Such,  I  fear,  is  all  that  can  be  at  present  safely  regarded  as  matter  of 
fact  in  relation  to  the  nature  of  the  peculiarity  of  cancerous  blood  ;  and 
it  must  be  admitted  that  these  facts  are  scarcely  more  than  indications 
of  the  direction  in  which  inquiry  should  be  made.  Let  us  next  see  if 
we  can  in  any  measure  trace  the  method  of  its  production ;  —whence  the 
specific  material  is  derived  from  without,  and  the  conditions  most  fa- 
vourable to  its  generation  within,  the  body. 

First,  it  is  evident  that  a  disposition  to  cancer  may  be  derived  by 
inheritance  ;  that  something  may  be  transmitted  from  the  parent  to  the 
offspring,  which  shall  ultimately  produce  both  the  cancerous  con- 
dition of  the  blood,  and  in  some  instances  the  locality  apt  for  the  cancer- 
ous growth. 

In  322  cancerous  patients,  there  were  78,  or  very  nearly  one-fourth 
who  were  aware  of  cancer  in  other  members  of  their  families.  The  pro- 
portion is  much  larger  than  could  be  due  to  chance  ;  and  its  import  is 
corroborated  by  the  fact  of  many  members  of  the  same  family  being  in 
some  instances  affected.1 

'  Medico-Chir  Trails,  xlv.  op.  cit.  But  the  influouco  of  inheritance  in  the  produc- 
tion of  cancer  must  bo  much  greater  than  it  will  appear  in  any  tables.  Many  oases  of 
cancer  of  internal  organs  are  overlooked;  many  arc  forgotten  after  a  generation; 
many  persons  in  whom  cancer  would  be  manifested  late  in  life  die  before  ^appear- 
ance but  not  before  transmitting  the  tendency  to  the.r  offspring  (pp.  787,  788). 
Every  years  experience  in  practice  among  persons  whose  family  histories  are  known 
makes  me  more  sure  that  inheritance  is  the  great  power  ,n  the  products  of  all 
diseases  that  are  not  of  distinctly  external  origin,  and,  among  these,  of  cancer. 


INHERITANCE  OF  CANCER. 


787 


That  which  is  transmitted  from  parent  to  offspring  is  not,  strictly 
speaking,  cancer  or  cancerous  material,  but  a  tendency  to  the  production 
of  those  conditions,  which  will,  finally,  manifest  themselves  in  a  cancer- 
ous growth.  There  are  here  some  facts  worth  dwelling  upon,  both 
for  their  own  sake,  and  because  they  are  clear  instances  of  the  manner 
in  which  the  hereditary  transmission  of  the  properties  of  the  parent- 
body  takes  place. 

I  repeat,  that  which  is  transmitted  from  parent  to  offspring  is  not 
cancer  itself,  but  a  tendency  to  the  production  of  cancer  at  some  time 
far  future  from  the  birth.  We  have  no  reason  to  believe  that  a  cancer- 
ous material  passes  with  the  germ  or  the  semen  :  none  is  furnished  by 
any  frequency  of  congenital  cancer. 

But  while,  on  the  one  hand,  we  cannot  assume  that  a  cancerous 
material  passes  with  the  germ  or  with  the  impregnating  fluid ;  on  the 
other,  we  cannot  understand  the  transmission  of  a  tendency  or  disposi- 
tion to  any  event,  independently  of  all  material  conditions.  The  germ 
or  the  semen  from  the  cancerous  parent  must  be  already,  in  some  con- 
dition, different  from  that  from  a  parent  who  is  not  cancerous,  if,  in  the 
course  of  any  number  of  years,  cancers  are  to  be  formed  out  of  the 
substance  which  the  germ,  in  its  development,  or  subsequent  changes, 
will  appropriate.  Our  expression,  then,  may  be,  that,  in  the  impregna- 
ted germ  from  a  cancerous  parent,  one  or  more  of  the  materials,  normal 
as  they  may  seem,  are  already  so  far  from  the  perfectly  normal  state, 
that  after  the  lapse  of  years,  by  their  development  or  degeneration, 
they  will  engender  or  constitute  the  cancerous  material  in  the  blood, 
and,  it  may  be,  the  locality  apt  for  a  cancerous  growth. 

But  now  let  it  be  observed,  this  tendency  to  cancerous  disease  is 
most  commonly  derived  from  a  parent  who  is  not  yet  manifestly  can- 
cerous ;  for,  most  commonly,  the  children  are  born,  and  sometimes  even 
become  cancellous  and  die  before  cancer  is  evident  in  the  parent ;  so 
that,  as  we  may  say,  that  which  is  still  future  to  the  parent  is  transmit- 
ted potentially  to  the  offspring.  Nay,  more  ;  the  tendency  which  exists 
in  the  parent  may  never  become  in  him  or  her  effective,  although  it 
may  become  effective  in  the  offspring  :  for  there  are  cases  in  which  a 
grandparent  has  been  cancerous,  and  although  his  or  her  children  have 
not  been  so,  the  grandchildren  have  been.  How  admirable  a  discovery 
it  would  be  if  we  could  find  the  means  by  which  the  tendency,  conveyed 
from  the  grandparent  to  the  child,  was  yet  diverted  from  its  course,  even 
after  it  had  been  transmitted  to  the  germ  of  the  grandchild  ! 

Let  me  repeat,  the  cases  of  hereditary  cancer  only  illustrate  the  com- 
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mon  rule  of  the  transmission  of  hereditary  properties,  whether  natural 
or  morbid.  Just  as  the  parent,  in  the  perfection  of  maturity,  transmits 
to  the  offspring  those  conditions,  in  germ  and  rudimental  substance, 
which  shall  be  changed  into  the  exact  imitation  of  the  parent's  self, 
not  only  in  the  fulness  of  health,  but  in  all  the  infirmities  of  yet  future 
age ;  so,  also,  even  in  seeming  health,  the  same  parent  may  communi- 
cate to  the  materials  of  the  offspring  the  rudiments  of  diseases  yet  future 
to  himself ;  and  these  rudiments  must,  in  the  case  before  us,  be  such 
modifications  of  natural  compositions  as,  in  the  course  of  many  years, 
shall  be  developed  or  degenerate  into  materials  that  will  manifest 
themselves  in  the  production  of  cancer. 

There  is,  surely,  in  all  science,  no  fact  so  strange  as  this  :  and  it 
need  not  be  a  barren  fact,  fit  merely  for  wonder  and  vain  speculation ; 
for  we  may  deduce  from  it  that  the  cancerous  substance  in  the  blood, 
whatever  it  may  be,  and  whencesoever  derived,  is  a  result  of  long-con- 
tinued elaboration  ;  needing,  as  the  normal  materials  of  the  body  do, 
to  pass  through  a  life  of  oontinual  change  before  it  attains  its  complete 
efficiency.  The  period  required  for  this  completion  of  the  cancer- 
material,  is  the  time,  often  of  long  delay,  during  which  the  disease, 
according  to  various  expressions,  is  '  latent,'  or  only '  in  predisposition.' 
But  such  expressions  are  deceptive.  As  with  other  specific  blood-dis- 
eases, so  with  cancer,  the  predisposition  to  it  is  a  substantial  thing ; 
and  we  should  hold  that,  in  all  the  time  of  latency,  there  is  that  thing 
in  the  blood  which  will  become,  or  generate  by  combination,  the  effec- 
tive cancer-material,  unless  (as  in  the  healthy  generation  between  the 
cancerous  grandparent  and  the  cancerous  grandchild)  it  be  destroyed 
or  retained  in  the  course  of  natural  nutrition. 

Inherited  cancer  appears  at  an  earlier  age  in  the  offspring  than  in 
the  parent ;  a  rule  subject  to  very  few  exceptions,  and  useful  even  in 
diagnosis.  In  some  instances  it  is  observed  in  many  successive  genera- 
tions. I  saw  a  young  lady  of  twenty-four,1  who  had  epithelial  cancer 
of  the  pharynx,  and  quickly  died  with  it.  Her  mother,  grandfather, 
and  great-aunt,  and  great-grandmother  (all  in  one  line)  died  with  cancers 
of  different  organs.  The  great-grandmother  died  at  eighty  or  older ;  the 
grandfather  between  sixty  and  seventy  ;  the  great-annt  (I  think)  about 
forty  ;  the  mother  between  forty  and  fifty.  It  is  within  the  same  rule 
that  not  rarely  the  son  or  daughter  dies  with  cancer  before  the  parent 
from  whom  it  was  inherited. 

In  hereditary  transmission,  the  cancer-material  may  be  modified,  so 

1  Entered  as  34  in  Mr.  Baker's  table. 
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that  the  form  of  the  disease  in  the  offspring  may  be  different  from  that 
in  the  parent.  The  change  from  scirrhous  to  medullary  cancer,  and 
vice  versa,  is  not  rare.  I  have  mentioned  cases  of  alternation  between 
these  and  the  epithelial  cancers  (p.  730)  ;  and  a  case  of  melanoid  can- 
cer in  a  patient  descended  from  one  with  a  scirrhous  breast  (p.  749). 
Mr.  Simon  has  told  me  that  he  removed  a  colloid  cancer  from  the  cheek 
of  a  woman  whose  child,  seven  yearns  old,  was  dying  with  medullary 
cancer  of  the  eye  ;  and  M.  Lebert,  with  two  cases  like  these,  relates  that 
the  celebrated  Broussais  died  with  medullary  cancer  of  the  rectum,  and 
his  son  Casimir,  with  colloid  cancer  of  the  same  part.  With  so  many 
cases  supporting  it,  this  kind  of  transmutation  during  transmission  of 
cancer,  can  hardly  be  doubted.  But  I  believe  we  may  trace  further 
changes  in  the  transmission ;  and  that  the  material  may  be  so  altered 
that,  as  we  may  say,  the  cancerous  disposition  may  gradually  cease,  or 
fade  out  in  the  production  of  recurrent  and  other  tumours,  whose 
characters  are  intermediate  or  transitional  between  cancerous  and 
simple  growths.  I  have  referred  (p.  563)  to  cases  illustrating  this 
opinion  ;  and  I  feel  sure  that  many  more  will  be  found  ;  for  we  may  ob- 
serve corresponding  changes  in  both  form  and  degree,  in  the  hereditary 
transmission  of  many  other  diseases.  Thus  the  syphilis  of  the  infant 
is  seldom  exactly  like  that  of  the  mother  ;  the  same  family  may  include 
cases  of  insanity,  epilepsy,  palsy,  chorea,  stammering,  and  other  diseases 
allied  to  these,  in  that  till  are  affections  of  the  nervous  centres,  but 
differing  in  form  and  degree.1 

When  the  tendency  to  cancer  is  inherited,  the  disease  may  affect 
the  same  part  in  the  child  as  in  the  parent ;  but  in  at  least  an  equal 
number  of  cases  it  affects  a  diffei'ent  part.  This  fact  is  of  great  or  even 
decisive  force  in  reference  to  the  question  as  to  the  local  or  the  con- 
stitutional origin  of  cancer  generally.  If  it  were  local,  the  inheritance, 
should  fall  on  the  same  or  similar  parts,  as  does  that  of  scalp-cysts  or 
of  cartilaginous  tumours  ;  if  constitutional,  the  general  character  of  the 
disease  should  be  preserved,  but  the  part  affected  might  be  inconstant, 
as  in  gout  and  scrofula.  Among  61  cases  taken  without  selection  from 
my  note  books,  Mr.  Baker2  found  that  in  27  the  cancer  in  the  offspring 
was  in  the  same  part  as  in  that  of  the  parent  or  grandparent ;  in  34  it 

1  Hereditary  malformations  display  similar  mutations  in  transitu]  as  in  instances 
in  the  Museum  of  Sr.  Bartholomew's,  Casts  A  21  to  27.  The  whole  of  this  subject 
of  the  chnnge  of  diathesis  in  hereditary  transmissions  will  repay,  1  believe,  the  deep- 
est study. 

2  St.  Bartkolomeuia  Hospital  Reports,  ii.  pp.  132-136. 
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was  in  a  different  part.  Among  other  relatives  there  were  42  instances 
of  cancer  affecting  the  same  organ ;  32  of  it  affecting  different  organs. 
And  the  same  principle  is  sometimes  illustrated  with  great  force  in 
single  families.  Some  cases  are  referred  to  at  p.  730.  In  one  well 
known  to  me,  a  lady  died  with  cancer  of  the  stomach.  She  had  seven 
children  and  about  thirty  grandchildren,  who  grew  up.  Some  of  them 
are  still  living,  bnt  of  those  who  are  dead,  one  daughter  died  with  can- 
cer of  the  stomach  ;  and  of  the  granddaughters,  two  with  cancer  of  the 
nterus  and  one  with  cancer  of  the  breast ;  and  of  the  grandsons,  one 
with  cancer  in  the  bladder,  one  with  cancer  in  the  rectum,  and  one  with 
cancer  in  the  axillary  lymph-glands.  It  seems  unreasonable  to  call  a 
diseaso  local,  which  can  pass,  by  inheritance,  with  so  complete  a  disre- 
gard of  localities.  What  local  condition  or  disposition  can  we  suppose 
to  have  been  transmitted  in  this  series  of  cases,  or  in  that  mentioned 
at  p.  788,  in  which  cancer  occurred  in  different  organs  in  four  succes- 
sive generations  P1 

For  the  cases  of  cancer  that  owe  absolutely  nothing  to  inheritance — 
I  suspect  them  to  be  few — can  we  trace  any  external,  source  of  the 
morbid  condition  of  the  blood  ?  Inoculation  and  contagion  are  the  only 
probable  sonrces  of  the  kind  ;  but  concerning  these  the  presumed  facts 
are,  at  present,  very  few  and  uncertain.  There  are  cases  in  which,  by 
the  inoculation  of  cancerous  material  into  the  bodies,  or  by  the  injection 
of  such  material  into  the  blood  of  dogs,  cancer  has  seemed  to  be  pro- 
duced. I  think  that,  in  a  large  number  of  experiments,  that  result  has 
been  three  times  obtained  ;  but  it  is  quite  possible  that  the  dogs  used 
for  these  three  experiments  were  cancerous  before  the  human  cancerous 
matter  was  injected  into  them  ;  for  cancer  is  indeed  a  frequent  disease 
among  dogs.  The  instances  are  certainly  too  few  for  proof  of  inocu- 
lation. 

There  are,  also,  certain  cases  in  which  it  seems  possible  that  cancer 
may  have  been  transmitted  from  the  wife  to  the  husband  during  the 

J  M.  Paul  Broca  also  relates  {Traiie  des  Tnmeurs)  an  important  case  of  family 
transmission.  A  woman,  who  died  of  cancer  of  the  breast,  had  four  married  daughters; 
two  died  with  cancer  of  the  liver,  two  with  cancer  of  tho  breast.  Ono  of  these 
daughters  had  seven  children,  of  whom  one  son  died  with  cancer  of  tho  stomach, 
three  daughters  with  cancor  of  tho  broast,  and  one  with  cancer  of  tho  liver.  Another 
of  the  daughters  had  also  seven  children,  three  of  whom  died  with  cancer  of  the  breast, 
ono  of  the  liver,  ono  of  the  uterus ;  and  of  those  daughters  ono  had  a  daughter  who 
died  with  cancer  of  tho  breast.  Dr.  Newman  tells  mo  of  a  family  where  a  grand- 
mother, three  daughters,  and  two  granddaughters  died  with  cancor— tho  uterus, 
breast,  oesophagus,  and  rectum,  being  the  organs  affected  in  ono  or  other  of  these 
persons. 
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act  of  copulation.  Snch  cases  are  recorded  by  Dr.  Watson  and  Dr. 
Copland  •  1  wives  having  cancer  of  the  uterus  had  husbands  with  can- 
cer of  the  penis.  Of  course  it  must  be  questionable  whether  there  were 
in  these  cases  more  than  the  accidental  coincidence  of  persons  having 
married,  in  both  of  whom  an  ordinary  and  independent  generation  of 
cancer  ensued  ;  and  we  cannot  conclude  that  inoculation  of  cancer  may 
thus  occur,  unless  it  should  appear  that  persons  thus  related  become 
cancerous  in  larger  proportions  than  they  do  who,  being  otherwise  m 
similar  conditions,  are  not  thus  exposed  to  the  possibility  of  inocula- 
tion. 

Again,  I  have  heard  that  cancerons  matter  having  been  inoculated 
under  the  skin  of  frogs,  cancerous  growths  have  been  produced  in  them. 
I  have  repeated  this  experiment,  but  without  effect ;  for  all  the  frogs  in 
whom  I  inserted  the  cancerous  matter  died  soon  after.2  But  the  facts, 
so  far  as  I  have  yet  heard  them,  have  not  much  meaning  in  relation  to 
the  general  pathology  of  cancer ;  for  I  believe  it  is  not  yet  proved  that 
the  local  growths  of  cancer,  which  are  the  consequence  of  the  inocula- 
tion, are  followed  by  general  cancerous  disease,  or  by  the  production  of 
cancer  in  distant  parts,  as  well  as  in  that  in  which  the  matter  was  de- 
posited. Unless  this  occurs,  the  experiments  only  prove  the  fact  (and 
a  very  strange  one  it  is)  that  materials  of  disease  from  human  bodies, 
being  inserted  in  the  bodies  of  cold-blooded  animals,  will  live  and  grow 
even  upon  the  materials  of  the  cold-blooded  creature.  In  like  manner, 
if  any  one  could  establish  the  supposed  cases  of  husbands  inoculated  by 
their  wives  he  might  only  prove  that  cancerons  elements  may  subsist 
and  increase  upon  other  materials  than  those  of  the  body  in  which 
themselves  were  generated.  Unless  the  cancers  thus  generated,  in  the 
first  instance  locally,  are  found  to  multiply  themselves  in  distant  organs, 
these  cases  of  inoculation  will  prove  no  more  than  that  cancer,  like  a 
parasitic  growth,  may  be  transplanted,  and  grow  on  common  or  in- 
different nutritive  material ;  they  will  have  no  bearing  on  the  questions 
concerning  the  nature  and  origin  of  cancerous  blood. 

1  Bid.  of  Tract.  Med. ;  Art.  Scirrhous  and  other  Tumours. 

2  The  question  of  the  inoculaLility  of  cancer  from  man  to  animals,  or  from  one 
animal  to  another,  is  still  an  open  one.  For  though  von  Langenbeck,  0.  Weber,  and 
Goujon,  consider  that  they  have  obtained  positive  results,  the  number  of  experiments 
which  they  have  performed  is  not  sufficient  to  settle  the  question  in  the  affirmative,  as 
it  is  possible  that  the  cancer  may  have  arisen  spontaneously  in  the  animals  operated 
on,  and  not  have  been  due  to  the  inoculation.  On  the  other  hand,  Billroth,  Lebort 
and  Wyss,  and  Doutrelepont,  have  obtained  purely  negative  results  from  their  experi- 
ments. Tho  subject  is  discussed  by  the  last-named  author,  and  ample  references  givon, 
in  Virchow's  Archiv,  xlv.  p.  501. — 1860. 
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At  the  most,  then,  we  may  assume  that  a  transference  of  cancer  by 
inoculation  is  possible.  But  such  an  assumption  will  not  materially 
dimmish  the  number  of  cases  in  which  we  look  in  vain  for  any  external 
source  for  the  disease,  and  in  which  all  that  we  can  study  are  the  con- 
ditions most  favourable  for  its  production  within  the  body.  Of  these 
conditions  I  have  already  spoken,  in  relation  to  each  of  the  principal 
forms  of  cancer.  I  need,  therefore,  do  little  more  than  sum  up  the  ge- 
neral conclusions  concerning  them. 

First,  respecting  the  influence  of  sexual  peculiarities.  Women  are 
on  the  whole,  more  liable  to  cancer  than  men  are :  but  in  what  propor- 
tion they  are  so  cannot  be  exactly  stated.  Lebert  assigns  about  37  per 
cent,  as  the  proportion  of  cancers  in  males :  Dr.  Walshe  finds  it  scarcely 
more  than  26  per  cent.  This  is  just  one  of  the  points  on  which  the 
truth  will  not  be  known  till  statistics  are  collected  by  practitioners 
under  whose  charge  the  two  sexes,  and  all  the  organs  of  each,  fall  in 
just  proportions,  and  by  whom  the  existence  of  internal  cancers  is  as 
constantly  ascertained  by  autopsy  as  that  of  external  cancers.  The 
frequency  of  cancer  of  the  breast  and  uterus  gives  an  apparently  large 
preponderance  of  cases  in  women  ;  but,  on  the  other  side,  the  cancers 
of  the  skin,  bones,  and  digestive  organs,  greatly  predominate  in  men. 
The  liability  of  the  breast  makes  scirrhous  cancer  by  far  most  frequent 
in  women ;  but  this,  in  a  general  estimate,  may  be  nearly  balanced  by 
the  preponderance  of  epithelial,  osteoid,  and  villous  cancers  in  men.1 

The  influence  of  age  may  be  more  definitely  stated.  Dr.  Walshe 
has  clearly  shown  that  '  the  mortality  from  cancer  '  [i.e.  the  number  of 
deaths  in  jjroportion  to  the  number  of  persons  living]  'goes  on  steadily 
increasing  with  each  succeeding  decade  until  the  eightieth  year.'  His 
result  is  obtained  from  records  of  deaths  ;  but  it  is  almost  exactly  con- 
firmed by  the  tables  I  have  collected,  showing  the  ages  at  which  the 
cancers  were  first  observed  by  the  patients,  or  ascertained  by  their  at- 
tendants. In  772  cases,  including  cancers  of  all  kinds,  the  ages  at  which 
they  appeared  were  as  follows  : — 

Under     10  years       .       .  27 

Between  10  and  20  „  .  30 

.„      20  „   30  „         |       .  78 

1  Tho  particular  influences  of  sexual  difference  may  bo  collected  from  pp.  (532,  688, 
678,  727,748,  7C0.  On  these  and  all  I  lie  questions  capable  of  being  solved  by  statistics, 
the  largest  information  is  collected  by  Br.  Walshe,  and  in  the  babies  of  Mr  Sibley  and 
Mr.  Baker,  Mcd.-Ohir,  Tranx.  xlii.  xlv. 
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130 
200 
152 

98 
57 


Between  30  and  40  years 
„      40   „   50  „ 
„      50   „   60  „ 
„      60  „   70  „ 
„      70  „  80  „ 
The  proportions  between  these  numbers  and  the  number*  of  persons 
living  at  the  corresponding  ages  (calculated  in  the  same  manner  as  in 
the  previous  Lectures,  pp.  632,  679,  729),  will  show  the  proportionate 
frequency  of  cancer  at  each  period  of  life,  and  may  be  represented  by 
the  following  numbers  : — 

Under     10  years 
Between  10  and  20  ,, 


20 
30 
40 
50 
60 
70 


30 
40 
50 
60 
70 
80 


5 

6-9 
21 
48-5 
100 
113 
107 
126 

easing  from  childhood 


Thus,  the  liability  to  cancer  seems  always  inert 
to  80  years  of  age.  A  single  exception  to  the  rule  (between  60  and  70) 
appears  to  exist ;  but  this  would  very  probably  not  appear  in  estimates 
from  a  larger  number  of  cases.  The  general  fact,  and  that  of  the 
immense  increase  of  cancer  after  40  years  of  age,  are  of  exceeding  value 
in  proving  that  it  is  a  disease  of  degeneracy  ;  even  though  it  is  observ- 
able that  cancer  very  often  affects  those  who  are  most  robust,  and  in 
the  full  bloom  of  health  ;  and  even,  as  Mr.  Moore  has  shown,  though  it 
is  most  frequent  in  the  healthiest  districts  of  England. 

Within  this  larger  rule,  others  may  be  collected  from  the  foregoing 
Lectures.  Of  the  three  chief  forms  of  cancer,  the  medullary  alone  ex- 
emplifies the  rule  of  frequency  constantly  increasing  from  earliest  to 
latest  life  ;  but  the  rate  of  increase  is,  of  course,  different  from  that 
shown  in  the  general  table  (pp.  679,683).  The  epithelial  cancers  ex- 
emplify the  rule  after  the  age  of  20  ;  before  that  age  they  are  scarcely 
found  (p.  729).  The  scirrhous  have  their  maximum  proportionate 
frequency  between  40  and  50  1  (p.  632).  The  melanoid  cancers  are 
nearly  conformed  to  the  rule  of  the  medullary.     The  osteoid  and 

1  It  is  probably  due  to  this  great  frequency  of  scirrhous  cancer  in  the  female 
breast  that  (as  Dr.  Walshe  found)  the  increase  of  mortality  from  cancer  between  10 
to  50  is  so  much  greater  in  women  than  in  nun. 
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colloid  probably  have  rules  of  frequency  peculiar  to  themselves,  and 
depending  upon  local  conditions  ;  but  we  need  more  cases  to  calculate 
them. 

The  increase  in  frequency  of  cancer  with  increasing  years,  its  great 
prevalence  after  middle  age,  and  the  conformity  to  this  rule  shown  by 
medullary  cancers  which  are  least  of  all  dependent  on  locality  for  their 
development, — these  facts  may  prove,  as  a  rule,  that  cancer  is  a  disease 
of  general  or  constitutional  degeneracy.   But,  as  in  every  other  part  of 
the  pathology  of  cancer,  so  in  estimating  the  influence  of  age  in  its  pro- 
duction, we  must  consider  the  effect  of  time  in  making  certain  parts 
apt  to  be  the  seat  of  cancer.    Such  an  effect  is  shown  in  the  different 
liabilities  which  each  organ  manifests  at  different  periods  of  life.  These 
cannot  be  exactly  stated;  but,  beyond  doubt,  the  eye  and  orbit  are 
earliest  apt  to  become  cancerous ;  then  the  bones,  testicles,  and  the 
areolar  tissue  of  the  limbs  and  trunk.    These  are  its  chief  seats  before 
30  years  of  age  ;  from  30  to  50  it  predominates  in  the  penis,  uterus, 
external  sexual  organs,  and  the  breasts ;  after  50,  in  the  integuments 
and  digestive  organs.1    I  fear  nothing  can  be  said  of  the  real  nature  of 
the  changes  ensuing  in  each  organ,  which  thus  make  it,  at  different 
times  of  life,  more  or  less  appropriate  for  the  seat  of  cancer.    In  some 
parts,  as  the  testicles  and  limbs,  the  chief  liability  seems  to  coincide 
with  the  first  attainment  or  with  the  time  of  failing  in  the  attainment 
or  maintenance  of  full  functional  power  ;  in  others,  it  falls- in  with  the 
beginning  of  the  loss  of  power,  as  in  the  uterus  and  breast. 

Two  other  conditions  seem  to  have  influence  in  producing  or  promo- 
tino*  the  cancerous  constitution — namely,  climate  and  mental  distress. 
Dr.  Walshe  has  collected  evidence  that  '  the  maximum  amount  of  can- 
cerous disease  occurs  in  Europe,'  and  that  it  is  very  rare  among  the 
patients  of  the  Hospitals  at  Hobart  Town  and  Calcutta  and  among 
the  natives  of  Egypt,  Algiers,  Senegal,  Arabia,  and  the  tropical  parts 
of  America.  We  cannot,  indeed,  be  sure  that  this  difference  depends 
on  climate  ;  it  may  be  due  to  the  national  differences  in  habits  of  life  : 
possibly,  as  Dr.  Walshe  suggests  (p.  101),  the  greater  prevalence  of 
cancer  may  be  due  to  the  more  wasting  influence  of  the  higher  state  of 
civilisation.  More  records  are  necessary  to  decide  such  questions  ;  and 
it  may  be  well  if  they  include  accounts  of  the  apparent  variations  of 

1  More  rules  of  this  kind  may  porhaps  bo  gathered  from  the  statistics  of  Walshe 
and  Lebert ;  but  with  caution,  for  want  of  such  records  as  I  have  said  are  necessary 
to  estimate  tho  liabilities  of  the  sexes. 
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cancer  among  nations  whose  climate  and  habits  of  life  are  not  materially 

different  (see  pp.  380,  470). 

It  is  only  on  a  general  impression,  not  by  counted  facts,  that  we 
can  reckon  deep  mental  distress  among  the  conditions  favourable  to  the 
production  of  cancer.  I  do  not  at  all  suppose  that  it  could  of  itself  ge- 
nerate a  cancerous  condition  of  the  blood  ;  or  that  a  joyous  temper  and 
prosperity  are  a  safeguard  against  cancer ;  but  the  cases  are  so  frequent 
in  which  deep  anxiety,  deferred  hope,  and  disappointment,  are  quickly 
followed  by  the  growth  or  increase  of  cancer,  that  we  can  hardly  doubt 
that  mental  depression  is  a  weighty  addition  to  the  other  influences  that 
favour  the  development  of  the  cancerous  constitution.  Nor  is  it  strange 
that  it  should  be  so ;  it  is  consistent  with  the  many  other  facts  showing 
the  affinity  between  cancer  and  depressed  nutrition. 

But,  after  all,  when  we  have  assigned  to  these  conditions  their  full 
weight  in  producing  the  cancerous  constitution  or  state  of  the  blood, 
that  which  may  strike  us  most  of  all  is  the  comparatively  small  in- 
flnence  which  any  known  internal  or  external  conditions  possess.  We 
are,  as  yet,  wholly  unaware  of  any  great  difference  in  the  frequency  of 
cancer,  among  those  of  our  own  nation  who  are  most  widely  apart  from 
each  other  in  all  the  ordinary  conditions  of  life.  The  richest  and  the 
poorest  alike  seem  to  be  subject  to  it ;  so  do  the  worst  and  the  best 
fed;  those  that  are  living  in  the  best  conditions  of  atmosphere,  and 
those  that  are  immured  in  the  worst ;  those  that  are  cleanly  and  those 
that  are  foul ;  those  of  all  temperaments,  and  of  all  occupations  (except 
such  as  have  peculiar  local  influences)  ;  those  that  appear  healthy  and, 
those  that  are  diseased,  except  those  with  some  few  specific  diseases. 
"We  can  hardly  lay  our  hand  upon  any  one  of  the  various  circumstances  of 
life,  in  the  various  orders  of  society  in  this  country,  to  which  we  can 
refer  as  rendering  one  more  or  less  liable  than  another  to  the  acquire- 
ment of  the  cancerous  constitution.  Dr.  Walshe's  evidence  amply 
shows  the  want  of  foundation  of  all  the  general  impressions  opposed  to 
this  conclusion. 

From  this  confession  of  ignorance  respecting  the  production  of  the 
cancerous,  constitution,  or,  as  I  would  say,  of  the  cancer- material  in  the 
blood,  when  it  is  generated  within  the  bod}'-,  I  will  proceed  to  speak  of 
some  of  the  changes  which,  being  once  generated,  it  may  undergo. 

In  all  ordinary  events,  the  normal  course  of  cancerous  disease  is 
that  of  .steady  progress  towards  death.  The  increase  is  indicated  by 
two  different,  but  usually  commensurate,  series  of  phenomena;  those, 
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namely,  of  increasing  formation  of  cancer-structures,  and  of  increasing 
cachexia. 

We  may  commonly  observe,  that,  from  the  beginning  of  a  cancer- 
ons  formation,  there  is  a  constant  increase  in  its  mass,  and  in  the  rate 
at  which  it  is  added  to.  Even  the  cancers  that  are,  in  part,  ulcerating, 
are  usually  growing,  at  a  greater  rate,  at  the  border  or  surface  opposite 
to  that  in  which  ulceration  is  destroying  them  ;  or  else,  while  ulceration 
is  going  on  in  one  cancer,  there  is  a  greater  rate  of  increase  in  others  . 
or,  the  number  of  growing  masses  is  constantly  increasing.  In  one  or 
more  of  these  methods  most  cases  exemplify  the  general  rule,  that  the 
quantity  of  cancer  which  is  formed  within  any  given  length  of  time 
regularly  increases  from  the  beginning  to  the  end  of  the  case. 

In  most  cases  the  increasing  formation  of  cancer  is  accompanied 
by  manifest  indications  of  increasing  cachexia,  and,  in  doubtful  cases, 
constant  decrease  of  weight  is  among  the  most  significant  aids  to  diag- 
nosis. But  it  is  not  always  thus ;  in  a  large  number  of  cases,  especially 
of  cancers  of  external  organs,  no  cachexia  appears  till  the  local  disease 
has  made  great  progress  ;  and,  on  the  other  hand,  we  find  cases,  espe- 
cially of  internal  cancers,  in  which  the  cachexia  increases  without  pro- 
portionately increasing  cancerous  formations :  cases  in  which  we  may 
say  that  the  cancerous  condition  of  the  blood  manifests  itself  less 
plainly  in  the  production  of  growths,  than  in  its  interference  with  the 
ordinary  phenomena  of  life.  Such  cases  are  not  unfrequent  among 
those  of  cancer  of  the  rectum  :  we  see  the  patient  intensely  ill,  and 
dying  with  cachexia,  to  which  the  extent  or  rate  of  growth  of  the  can- 
cerous tumour  bears  no  proportion.  So,  sometimes,  with  cancer  of  the 
liver  ;  the  cachexia  is  quite  disproportionate  to  the  amount  of  cancer- 
ous formation,  and  to  the  degree  in  which  it  interferes  with  the  func- 
tions of  the  organ.  In  these  cases  the  cancerous  disease,  exemplifies  a 
frequent  event  in  the  history  of  specific  diseases  :  namely,  that  when 
the  morbid  material  is  most  intense  and  acute  in  its  action,  when  it 
most  manifestly  affects  the  constitution,  it  may  produce  the  least  indi- 
cations of  local  morbid  influence. 

In  both  these  sets  of  cases,  the  increase  of  cancerous  disease,  and 
its  accelerating  rate,  arc  illustrated  as  the  rule  of  its  career.  The  phe- 
nomena, in  the  first  set  of  cases,  may  bo  explained  by  assuming  that 
the  quantity  of  cancer-material  in  the  blood  regularly  increases;  those 
in  (he  second,  that,  with  its  increase,  it  undergoes  some  transformation, 
rendering  it  less  appropriate  for  growths,  but  more  injurious  to  (ho 
other  offices  of  the  blood. 
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(a.)  The  cancerous  constitution  may  apparently  cease ;  a  growth 
already  formed  may  maintain  itself,  subsisting,  probably,  on  the  normal 
constituents  of  the  blood,1  but  its  progressive  increase  may  be  for  a 
time  suspended.  I  have  exemplified  this  by  cases  of  medullary  cancer 
(p.  683),  of  which  the  general  history  was,  that,  after  a  certain  period 
of  increase,  the  tumours  ceased  to  enlarge,  were  for  a  time  stationary 
(the  general  health  also  remaining  the  same),  and  then  resumed  the 
cancerons  mode  of  progress. 

(b.)  The  cancerous  constitution  may  be  in  some  measure  changed 
or  modified.  It  may  manifest  itself  for  a  time  in  a  certain  form  of 
cancer,  and  then  in  some  other  form.  Thus  scirrhous  cancer  may 
be  succeeded,  in  secondary  growths,  by  medullary  cancer ;  osteoid  by 
medullary,  and  vice  versa  ;  and,  I  think,  epithelial  by  medullary.  We 
must,  I  believe,  in  these  cases  assume  a  transformation  of  the  specific 
cancerous  material  in  the  blood — a  change  corresponding  with  that 
which  may  be  more  regularly  traced  in  the  materials  of  other  specific 
diseases  (e.g.  of  syphilis)  in  their  successive  stages  or  periods  of  life 
(pp.  360,  368). 

Lastly,  the  cancerous  diathesis,  even  after  it  has  been  manifested  by 
growths,  may  be  superseded.  Thus  we  may  express  the  cessation,  or  re- 
trocession of  cancer,  when  tuberculous  disease  ensues  in  its  course. 

In  the  last  three  events  the  rule  of  progress  in  cancer  is  departed 
from.  But  if  we  could  reckon  all  the  cases  in  which  any  of  these  events 
happen,  they  would  make  but  a  few  exceptions  to  the  general  rule,  that 
the  cancerous  constitution  regularly  increases  at  an  accelerating  rate, 
and  with  little  change  in  its  methods  of  manifesting  itself. 

I  pass  now  to  the  consideration  of  the  second  necessary  precedent 
of  a  cancerous  growth — namely,  the  existence  of  some  part  fitted  to  be 
its  seat — some  apt  locality.  Such  fitness  may  be  natural  or  acquired  ; 
and  in  parts  in  which  it  is  in  some  measure  natural,  it  may  be  increased 
by  accident  or  disease. 

Certain  parts  of  the  body  are  evidently,  and  independently  of  ex- 
ternal influences,  far  more  liable  than  others  are  to  become  the  seats 
of  cancer.  They  are,  thus,  naturally  apt  localities ;  not  equally  so 
throughout  life,  but  usually  becoming  so  at  certain  periods.  For  ex- 
planation of  this  natural  aptness,  we  may,  in  some  cases,  look  to  in- 

1  I  shall  revert  to  this  point  in  the  next  lecture.  The  maintenance,  or  even  the 
increase,  of  a  cancerous  growth,  does  not  necessarily  imply  that  a  cancerous  condition 
of  the  blood  is  maintained :  once  formed,  a  cancer,  liko  any  other  tumour,  may  live 
and  grow  by  its  assimilative  power  over  common  materials. 
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heritance— the  local  aptness  being  transmitted  together  with  the  con- 
stitutional tendency.  This,  as  Mr.  Baker's  tables  show,  is  especially 
frequent  with  cancers  of  the  breast,1  and  is  sometimes  very  marked,  as 
in  a  case  in  which  a  mother  and  five  out  of  her  six  daughters  had  can- 
cer  of  the  breast.2 

One  of  Mr.  Baker's  tables3  shows  the  proportions  in  which,  in  500 
cases  of  cancer,  separate  organs  were  primarily  affected,  as  follows  :  


Males 

Females 
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Integuments  of  limbs  and  trunk  .... 

13 

5 

18 

„           scalp  ...... 

1 

1 

2 

„           nose  and  face  ..... 

8 

1 

9 

,,           external  ear  ..... 

1 

1 

,,  scrotum  

7 

7 

Scars  ....   

3 

1 

4 

Cutaneous  moles  and  nsevi  

1 

5 

6 

Testicle  ......... 

14 

14 

Penis  ......... 

6 

6 

Labia     .       .  ■ 

2 

2 

Breast,  right  and  left  in  equal  proportion 

7 

269 

276 

167 

333 

500 

But  this  table,  constructed  almost  entirely  from  cases  in  my  surgical 
practice,  leaves  out  cancers  of  internal  organs,  and  has  far  too  few  of 
the  uterus,  and  of  other  parts  that  are  usually  '  specially '  treated.  But 
even  among  those  organs  which  are  enumerated  in  it,  we  can  gain  no. 
insight  into  the  reasons  of  the  various  liabilities  of  parts.  As  Dr. 
Walshe  observes,  all  that  has  been  said  to  explain  the  liability  of  the 
breast  and  uterus,  may  be  equally  well  said  of  the  ovaries,  which  are 
comparatively  rarely  cancerous.  So,  too,  what  might  be  said  about  the 
brain  and  stomach,  and  testicle,  would  be  as  applicable  to  the  spinal  cord, 
the  duodenum,  and  the  epididymis;  yet  these  part  s  of  similar  systems  are, 


1  St.  Bartholomew's  Hospital  Reports,  ii.  2  Lancet,  May  3,  1«66. 

8  Trans.  Mcd.-Chir.  Son.  xlv.  p.  390. 
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severally,  in  complete  contrast  in  tlieir  aptness  to  be  the  seat  of  cancer. 
And,  still  more,  the  fact  seems  inexplicable  that  the  organs  in  which 
primary  cancer  is  most  frequent  are  most  rarely  the  seat  of  the  second- 
ary  disease. 

It  seems  impossible,  at  present,  to  discover  what  it  is  that  makes  one 
part  more  than  another  naturally  fit  to  be  the  seat  of  cancerous  growth  ; 
or  any  part  more  fit  at  one  time  of  life  than  at  another.     We  are,  of 
course,  disposed  to  look  for  explanation  to  peculiarities  of  tissue,  and  to 
their  changes  with  age :  and  we  can  hardly  doubt  that  these  are  chiefly 
influential :  and  yet,  as  the  medullary  cancers  of  the  eyeball  and  orbit 
show  (p.  672),  we  must  ascribe  something  to  locality  as  well  as  to  tissue. 
The  allocation  of  cancers  is  certainly  not  wholly  determined  by  aptness 
of  structures.  An  osteoid  cancer,  for  example,  affects  at  once  cancellous 
and  compact  osseous  tissue,  medulla,  periosteum,  and  surrounding 
muscles  ;  a  medullary  cancer  may  occupy,  from  the  first,  many  tissues 
both  within  and  around  the  eye- ball  ;  when  a  cancerous  breast  is 
cut  away,  the  recurrent  growths  appear  very  commonly  in  the  scar — i.e. 
in  the  same  locality,  though  all  the  tissues  affected  by  the  primary 
growth  are  gone.    Very  numerous  cases  such  as  these  might  be  cited  ; 
they  cannot,. I  presume,  be  explained,  but  they  suggest  the  need  of  con- 
sidering always  that  morbid  products  may  be  determined  to  certain 
places  as  well  as  to  certain  structures.    As  each  natural  organ  has  its 
appropriate  place  as  well  as  structure,  so  morbid  growths  may  have 
laws  of  allocation  not  wholly  determined  by  tissue. 

A  question  of  much  interest  is  connected  with  the  liability  of  other 
tumours  to  become  cancerous  ;  it  is  of  interest  not  only  as  a  subject  of 
pathological  inquiry,  but  in  relation  to  an  opinion  which  is  often  made 
a  reason  for  operations — namely,  that  if  a  tumour  of  any  kind  is  left  to 
its  own  course,  it  is  not  unlikely  to  become  cancerous.  I  have  looked 
carefully  into  this  question,  and  I  believe  there  are  no  facts  sufficient  to 
justify  the  opinion  that  an  innocent  tumour  is  more  likely  to  become 
the  seat  of  cancer  than  many  other  parts  of  the  body  in  which  it  is 
growing.  The  only  case  supporting  such  an  opinion  is  that  of  cystic 
disease  of  the  ovary.  I  think  there  is  no  doubt  that  it  is  not  unfre- 
quent  for  cysts  of  the  ovary  to  exist  for  a  time  as  an  innocent  disease, 
and  then  become  the  seat  of  cancerous  growths.  But  then  the  case  of 
cystic  disease  of  the  ovary  is  so  peculiar  in  all  respects,  that  we  cannot 
deduce  from  it  any  rule  to  be  applied  to  instances  of  other  tumours. 

With  regard  to  the  supposed  transformation  of  any  other  tumours 
into  cancers,  the  facts  are  very  few. 
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M.  Lebert  states  that  lie  has  twice  met  with  tumours  which 
at  first  of  an  innocent  kind,  but  afterwards  became  cancerous  ;  but  he 
does  not  state  whether  they  were  in  persons  who  had  cancer  in  some 
other  part :  i.e.  whether  the  cancer  in  the  tumour  were  secondary  or 
primary. 

Sir  Benjamin  Brodie  mentions  a  case  in  which  he  removed  a 
tumonr,  the  general  mass  of  which  appeared  to  be  fatty  substance, 
somewhat  more  condensed  than  usual,  but '  here  and  there  was  another 
kind  of  morbid  growth,  apparently  belonging  to  the  class  of  medullary 
or  fungoid  disease.  ' 1  A  few  other  cases  of  the  same  kind  are  related ; 
and  some  would  assume  that  in  all  the  cases  of  mixed  cartilaginous 
and  cancerous  tumours  (mentioned  at  p.  523)  the  cartilaginous  growth 
was  being  transformed  into,  or  superseded  by,  the  cancerous  one.  I 
see  no  good  evidence  for  such  an  assumption  :  the  contrary  might  very 
well  be  maintained  in  argument ;  or  the  two  growths  might  be  regar- 
ded as  simultaneous  in  their  origin. 

It  need  not  be  denied  that  cancerous  growths  may  occur  in  tumours 
that  were  previously  of  an  innocent  kind,  but  I  feel  quite  sure  that  these 
may  be  regarded  as  events  of  the  greatest  rarity. 

My  own  experience  has  (perhaps  by  chance)  been  such  as  would 
indicate  that  innocent  tumours  are  less  liable  to  cancer  than  the  struc- 
tures they  resemble;  for,  as  I  have  elsewhere  mentioned  (p.  563),  I 
have  seen  three  cases  in  which  cancer  affected  the  natural  structure  of 
the  mammary  gland,  while,  close  by,  mammary  glandular  tumours  re- 
mained unaffected  ;  and  once  several  such  tumours,  after  existing  with 
scarcely  any  change  for  many  years,  disappeared  on  the  occurrence  of 
chronic  scirrhous  cancer  in  one  of  the  mammary  glands. 

It  may  be  asked,  whence  is  derived  the  impression  that  so  com- 
monly exists,  that  a  tumour  of  an  innocent  kind  is  peculiarly  apt  to 
become  cancerous  ?  I  believe  it  has  arisen  from  several  different  kinds 
of  deceptive  cases.- 

First,  there  are  the  cases  of  what  I  have  referred  to  as  the  suspen- 
sion, for  a  time,  of  cancerous  progress  ;  in  these  the  cancer  seems  for  a 
time  to  be  an  innocent  tumour ;  it  is  judged  to  be  so  because  it  remains 
so  long  quiet ;  and  when  it  assumes  the  ordinary  progress  of  cancer,  it 
is  said  to  be  a  tumour  once  innocent  but  now  become  cancerous.  This 
might  have  happened  in  the  first  and  fourth  of  the  cases  mentioned  at 
p.  683  ;  yet,  without  doubt,  in  these  cases,  the  tumours  that  made  little 
or  no  progress  had  all  along  the  cancerous  structure. 

1  Lectures  on  Pathology  and  Surgery,  p.  282. 
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Another  class  of  deceptive  cases  have  a  history  of  this  kind : — A 
tumour  is  removed  which  is  apparently  of  an  innocent  sort  ;  but,  some 
time  after,  a  cancer  appears  at  the  same  part.  The  explanation  of 
some  of  these  cases  is  (as  I  suggested  in  p.  563),  that  a  simple  tumour 
has  grown  in  a  person  having  an  hereditary  or  other  constitutional 
tendency  to  cancer ;  and  that,  in  the  removal  of  this  tumour  the  sur- 
geon has  unwittingly  supplied,  by  the  local  injury,  what  was  needed 
for  the  production  of  a  cancerous  gro'wth ;  he  has  made  some  locality 
apt  for  the  manifestation  of  a  constitutional  disease  already  existing. 

In  a  third  class  of  cases,  we  may  find  in  the  same  person  a  succes- 
sion of  tumours,  of  which  the  first  may  have  few  or  no  characters  of 
cancer,  and  the  last,  as  if  by  gradual  change,  may  be  evidently  cancer- 
ous. I  have  referred  to  this  in  connection  with  recurrent  tumours  (p. 
592)  ;  but  the  facts  have  little  bearing  on  the  question  whether  an  in- 
nocent tumour  can  become  cancerous  ;  for  here  the  transition  is  effected, 
not  in  one  tumour,  but  in  a  succession  of  tumours. 

By  cases  such  as  these,  we  may,  I  believe,  explain  away  the  grounds 
for  the  assumption  that  simple  or  innocent  tumours  are  parts  peculiarly 
apt  to  become  cancerous.  Cancers  may  grow  in  such  tumours,  but  the 
event  is  so  rare,  that  it  cannot,  in  any  given  case,  be  reasonably  antici- 
pated. 

It  remains  to  consider  how  parts  may  acquire  an  aptness  for  can- 
cerous growth  in  them,  or,  in  most  instances,  how  that  aptness  which 
they  naturally  possess  maybe  increased  ;  for  it  is  very  observable  that 
the  '  exciting  causes  '  of  cancer  act  with  far  greatest  effect  on  the  parts 
which  are,  without  their  help,  most  liable  to  it. 

Three  chief  conditions  may  be  here  enumerated— namely,  the  re- 
sults of  certain  diseases  in  intra-uterine  life,  indicated  by  congenital 
defect ;  the  results  of  certain  diseases  after  birth  ;  the  consequences  of 
injury. 

,  The  aptness  for  cancer  due  to  congenital  defect  is  exemplified  in 
the  peculiar  liabiHty  of  moles  or  pigmentary  noavi  to  become  the  pri- 
mary seats  of  melanosis.  I  have  already  enlarged  on  this  (p.  751) 
and  have  suggested  that  these  defects,  which  we  can  easily  see,  may  be 
only  examples  of  a  larger  group  which,  though  invisible,  are  not  less 
efficient  in  rendering  certain  parts  peculiarly  liable  to  cancer. 

The  aptness  due  to  diseases  after  birth  may  be  illustrated  by  the 
liability  of  the  incrusted  warts  and  scars,  and  other  morbidly  changed 
parts,  to  become  the  primary  seats  of  epithelial  cancers.  For  other  than 
epithelial  cancers  tbe  effect  of  disease  in  disposing  parts  to  cancel  is 

3  p 
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slight.  We  find  no  remarkable  liability  in  parts  that  have  been  changed 
by  inflammation,  whether  of  common  or  specific  kind.  Few  theories, 
I  think,  have  been  less  founded  than  those  which  have  regarded  scir- 
rhous or  medullary  cancer  as,  in  any  sense,  the  result  or  sequence  of 
inflammation.  Parts  that  have  been  the  seats  of  inflammation  may 
become  the  seats  of  cancer ;  but  I  doubt  whether  the  proportion  in 
which  they  do  so  be  much  greater  than  that  in  which  they  become 
cancerous  when  apparently  healthy. 

The  influence  of  injuries  is  more  evident.  Abont  a  fifth  of  those 
who  have  cancer  ascribe  it  to  injury  ;  and  although,  doubtless,  some  of 
these  are  wrong  in  their  belief,  yet,  among  the  rest,  there  are  some  in 
whom  the  consequence  of  injury  is  too  evident  to  admit  of  doubt.  Bub 
here  a  distinction  must  be  made  as  to  the  manner  in  which  injury  pro- 
motes the  production  of  cancers. 

In  certain  cases  the  cancerous  growth  appears  immediately  after 
the  common  effects  of  the  injury.  A  person  receives  (suppose)  a  blow, 
and  when  its  direct  effects  are  passing  away,  a  cancer  appears  in  the 
injured  part.  I  have  cited  cases  of  this  kind  in  the  history  of  medullary 
cancers  (p.  681)  ;  among  which,  indeed,  the  event  seems  more  frequent 
than  among  those  of  other  forms. 

In  other  and  more  usual  cases,  a  much  longer  interval  passes  be- 
tween the  injury  and  the  appearance  of  the  cancer.  The  injured  part 
seems  to  recover  without  change  of  structure.  In  most  cases,  indeed, 
such  as  those  of  ordinary  blows  on  the  breast,  the  direct  effects  of  the 
injury  are  not  such  as  we  might  expect  to  be  followed  by  structural 
change,  yet,  doubtless,  the  part  remains  different  from  what  it  was. 

In  a  third  class  of  cases,  which  are  most  frequently  exemplified  in 
the  epithelial  cancers,  the  injuries  appear  to  be  ineffective  unless  they 
are  repeated  time  after  time,  so  as  to  produce,  we  may  suppose,  a  real 
change  of  structure  in  the  part  that  at  length  becomes  the  seat  of  can- 
cer (p.  732). 

It  is  important  to  remember  these  different  relations  between  in- 
juries and  the  growth  of  cancers,  not  only  for  pathology's  sake,  but  for 
practice. 

It  is  often  stated,  as  a  rule,  that  those  cancers  are  least  likely  to  re- 
tarn  (it  should  be  said,  to  return  quickly,  after  removal,  which  have 
formed  at  the  seat  of  injury,  or  some  previous  disease  in  the  part.  Now, 
this  is  only  partially  true  ;  it  is  probably  often  true  of  the  epithelial  can- 
cers that  have  grown  in  the  seats  of  repeated  injury,  of  scars,  of  frequen  t 
ulceration,  and  the  like;  but  I  know  no  facts  relating  to  scirrhous  and 
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medullary  cancers  that  will  support  it ;  and  I  believe  that  the  cases  in 
which  cancers  follow  quickly  after  accidental  injnry  are  just  those  in 
which  a  speedy  icturn  may  be  anticipated  af  ter  operations.  The  growth 
of  a  cancer  immediately  after  an  injury  implies  the  existence  of  an  in- 
tense cancerous  diathesis,  which  no  removal  of  the  cancer  is  likely  to 
affect ;  but  when  a  part  has  been  repeatedly  injured,  and  only  at  length 
becomes  the  seat  of  cancer,  it  implies  such  a  low  degree  or  state  of  can- 
cerous diathesis,  as  we  may  expect  to  remain  long  '  latent '  if  the  slowly- 
prepared  locality,  with  all  that  has  grown  in  it,  be  Meanly  removed  ; 
or  when  an  old  scar  has  become  the  seat  of  cancer,  it  may  be  that  it  is 
the  only  part  of  the  body  in  which  the  formation  of  cancer  is  possible, 
and  that  its  removal  may  remove  all  present  liability  to  recurrence. 
Of  the  intermediate  cases,  in  which  some  clear  time  intervenes  between 
the  injury  and  the  growth  of  the  cancer,  we  must  hold,  I  think,  that 
the  abiding  effects  of  the  injury  keep  the  part  in  a  state  peculiarly  apt 
for  the  growth,  till  the  constitutional  condition  is  established.  This 
being  complete,  the  removal  of  the  growth  cannot  change  it ;  and  the 
injury  done  by  the  operation  would  be  enough  to  prepare  a  place,  if 
none  else  were  appropriate,  for  a  recurrent  cancer. 
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LECTURE  XXXV. 

GENERAL  PATHOLOGY  OF  CANCER. 
PART  II. 

DEVELOPMENT,  STRUCTURE,  AND  LIFE  OF  CANCEROUS  GROWTHS. 

I  endeavoured  to  illustrate,  in  the  last  lecture,  those  two  conditions 
which,  judging  from  the  general  history  of  cancers,  and  the  analogy  of 
other  specific  diseases,  we  must  assume  as  necessary  precedents  of  a 
cancerous  p-rowth  :  namely,  the  cancerous  diathesis,  constitution,  or 
morbid  condition  of  the  blood,  and  the  condition  of  some  part  appro- 
priate for  the  growth.  Now,  according  to  the  same  analogy,  the 
assumed  cancer-material  in  the  blood,  if  it  cannot  be  removed  by  any 
natural  excretory  organ,  will  determine  the  formation  of  some  abnor- 
mal organism  in  which  itself  may  be  incorporated ;  and  this  organism 
will  have  a  specific  structure  and  mode  of  life  significant  of  its  origin. 
It  is  of  these— the  development,  general  structure,  composition,  and 
life  of  cancerous  growths — that  I  shall  now  speak. 

It  may  be  generally  held  that  the  characteristic  structures  of  a  can- 
cer are  altogether  of  new  formation.  And  the  question  may  now  be 
asked,  in  what  textures  are  these  characteristic  new-formed  structures 
developed,  or  by  what  process  are  they  produced  ?  Some  years  ago 
Virchow  directed  attention  to  the  changes  in  the  corpuscles  of  the  con- 
nective tissue  of  apart  which  precede  the  production  not  only  of  can- 
cer-structures, but  of  other  new  formations.  These  changes,  he  held, 
are  not  confined  to  those  parts  which  are  largely  or  almost  entirely 
composed  of  connective  tissue,  but  are  observed  in  organs  where  the 
connective  tissue  occurs  merely  as  an  interstitial  texture.  The  for- 
mation of  new  growths  is  preceded  and  accompanied  by  the  multipli- 
cation of  the  nuclei  of  the  corpuscles  of  the  connective  tissue ;  the  cor- 
puscles then  divide  and  form  groups  or  masses  0*  young  wife    1"  N* 
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early  stages  of  their  production,  these  young  cells  present  such  ill- 
defined  characters,  that  it  cannot  be  said  with  any  certainty  whether 
they  will  become  pus-cells,  cancer-cells,  or  the  corpuscles  of  some  other 
new  growth.  To  these  young  cells  Virchow  applied  the  term  indif- 
ferent" cells.'  As  the  cause  of  irritation,  however,  becomes  more  mani- 
fest, the  new-formed  corpuscles  acquire  their  characteristic  form,  and 
in  a  case  in  which  the  cancerous  diathesis  is  manifested,  they  become 
cancer-structures.  By  other  observers,  also,  the  development  of 
cancer-cells  through  proliferation  of  the  corpuscles  of  the  connective 
tissue  has  been  described. 

But  the  connective  tissue  is  not  the  only  texture  in  which  prolifera- 
tion of  pre-existing  corpuscles  has  been  observed  in  connection  with 
the  production  of  cancer  in  a  part.  In  the  muscular  tissue,  also,  changes 
in  the  corpuscles  proper  to  the  muscular  fibre  have  been  pointed  out 
iu  connection  with  the  production  and  extension  of  cancer  in  the^sub- 
stance  of  a  muscle.  Professor  C.  0.  Weber  has  given  1  some  illus- 
trations of  this  process  in  cases  of  scirrhous  and  epithelial  cancer  of  the 
tongue  and  lips,  and  Dr.  Neumann  has  observed 2  similar  changes 
in  the  pectoralis  major  in  a  > 
case  of  scirrhous  of  the  breast. 
By  Professor  Turner,  also, 
changes  have  been  described 
within  the  muscular  fibre  in  a 
case  of  cancer  affecting  the 
scapula  and  its  muscles.3  At 
a  in  Figure  151,  a  muscular 
fibre  is  shown,  in  which  mul- 
tiplication of  the  nuclei  of  the 
muscle-corpuscles  has  taken 
place,   and   the  new-formed 


Fig.  131. 


structures  are  arranged  either  in  linear  series  or  iu  little  masses  within 
the  sarcolemma.  At  b,  the  multiplication  is  much  further  advanced, 
the  proper  sarcous  substance  has  entirely  disappeared,  and  the  sarco- 
lemma is  filled  with  a  young  brood  of  corpuscles.  In  other  localities 
a  more  advanced  stage  was  observed.  The  fibres  were  jagged  and 
broken,  and  the  corpuscles  developed  in  their  interior  being  set  free, 
formed  collections  of  small  new  cells  within  the  substance  of  the 


'  Vhvhow's  Archiv,  xv.  pi.  xi.  2  I/iiJ.  xx.  p.  152. 

*  Etlinb.  Monthly  Join:  April  1863. 
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mZ!6'  ^Jhe  eXten"°n  °f  thiS  Pr0CeSB  in  diff-eQt  Parts  of  the 
muscle,  the  fibres  were  in  a  great  measure  disintegrated-the  increase 

an  thereof  the  cancer  being  obviously  due  to  the  multiplication  of 
the  corpuscles  within  the  muscular  fibre,  and  to  their  subsequeut  liber- 
ation.  ^ 

Pathologists  have  long  recognised  that  the  cells  met  with  in 
cancer  are  formed  on  the  type  of  gland^cells  and  of  epithehal  cells,  and 
that  the  cancer-cells  are  imbedded  in  alveoli  or  spaces  within  the  con- 
nective tissue.  This  similarity  in  formation,  and  to  some  extent  in 
arrangement,  to  epithelial  structures,  has  led  to  the  introduction  of  an 
hypothesis  that  not  merely  epithelial  cancer,  but  cancer  generally, 
takes  it  rise  from  increase  and  multiplication  of  pre-existing  epithelial 
cells,  and  not  from  proliferation  of  the  corpuscles  of  the  connective 
tissue.  Attempts  have  been  made  to  connect  this  hypothesis  with  the 
results  of  embryological  inquiry;  and  the  recent  observations  of  Profes- 
sor His  have  been  more  especially  referred  to  as  bearing  out  this  view 
of  the  structural  affinities  of  cancer.  Of  the  three  germinal  layers  into 
which  an  early  embryo  is  subdivided,  two  only  give  origin  to  true 
epithelium.  The  outer,  to  the  epidermis,  the  glands  of  the  skin,  the 
sexual  glands,  the  crystalline  lens,  and  the  central  organs  of  the  nervous 
system.  The  inner,  to  the  intestinal  epithelium,  and  the  secreting  cells 
of  the  pancreas,  liver,  kidney,  etc.  Whilst  from  the  middle  layer  of 
the  embryo,  the  connective  substances,  bones,  muscles,  blood  and  lymph 
vessels,  and  distributory  nerves,  proceed.  It  is  further  contended  that 
a  texture,  which  is  derived  from  one  of  these  germinal  layers,  can 
never  be  produced  by  any  other,  but  that  the  differentiation  of  struc- 
tures takes  place  from  the  beginning.  Hence,  it  is  said,  there  can  be  no 
'  indifferent '  cells,  in  the  full  sense  of  the  term  as  used  by  Virchow. 
But  a  new  formation  of  any  given  texture  can  only  arise  in  connection 
with  one  or  other  of  the  parts  or  organs  which  are  descended  from  the 
layer  of  the  embryo  in  which  that  particular  texture  was  originally 
produced.  According  to  this  view,  therefore,  epithelial  and  gland 
cells  cannot  be  derived  from  the  connective  substances,  and  true  epithe- 
lium cannot  give  origin  to  connective  tissue.1    If  it  be  true,  then,  that 

'  This  hypothesis  is  fully  discussed  in  the  following  works: — 
Thiersch:  Der  Epithelial  Krcbs,  Liopzig,  1865.  Wnldeyer:  Die  EntwicMnng  dtr 
Carcinome,  Virchow's  Archiv,  xli.  Billroth :  Die  Allgcmeinc  Chirurgische  Pathologic 
unci  Thcrajric,  3d  edit.,  1868.  Liicke :  Billroth  uud  von  Pitha's  Handbuch,  ii.  part  i. 
p.  20.5.  It  should  bo  stated,  however,  that  the  relation  of  the  '  materies  morbi '  to 
histological  structure  and  embryological  development,  more  especially  in  connection 
witli  gout,  and  rheumatism,  was  advocated  some  years  ngo  by  Professor  Laycock 
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the  cancer  in  its  structure  is  conformable  to  the  type  of  epithelium,  and 
if  epithelium  can  only  be  produced  from  its  like,  then  the  conclusion 
follows  that  cancer,  as  a  primary  growth,  can  only  be  developed  m  con- 
nection with  parts  in  which  epithelium  occurs  as  a  normal  constituent 
of  the  texture.  Any  change  which  may  take  place  in  the  adjacent  con- 
nective tissue  would  be  of  a  secondary  nature,  due  either  to  the  irrita- 
tion of  the  cancer-juice,  or  to  the  wandering  into  this  texture  of  the 
young  cell-elements  of  the  cancer.  In  conformity  with  this  view,  some 
of  the  most  recent  writers  on  the  pathology  of  cancer  recognise  only 
two  primary  subdivisions  of  this  disease— the  Epithelial  Cancer,  or 
cancer  of  the  skin,  and  the  Glandular  Cancer,  or  proper  Carcinoma, 
such  as  affects  the  mammary  gland  and  the  glands  and  mucous  mem- 
brane of  the  alimentary  canal. 

But  it  is  impossible  to  reconcile  such  a  doctrine  as  this  with  the 
facts  observed  in  a  clinical  study  of  cancer.  For  if  it  were  true  that 
cancer  could  only  arise  as  a  primary  growth  in  epithelial  structures 
descended  from  the  outer  and  inner  layers  of  the  embryo,  then  the  pri- 
mary formation  of  cancer  in  organs  which  are  derived  from  the  middle 
embryonic  layer  ought  never  to  take  place.  There  ought  to  be  no  such 
thing  as  a  primary  cancer  of  bone  or  muscle,  of  inter-muscular  tissue  or 
of  lymph-glands,— and,  accordingly,  it  is  denied  that  primary  cancer 
does  occur  in  any  of  these  parts,  and  all  the  growths  in  them  which  are 
commonly  regarded  as  primary  cancers  are  transported  into  the  ill- 
defined  collection  of  sarcomata.  Now,  there  is  no  principal  fact  in  the 
life  of  a  cancer  of  the  breast  (for  instance)  which  is  not  equally  observed 
in  what  is  commonly  called  a  cancer  of  bone.  The  primary  cancer 
of  a  lymph- gland  is  not  distinguishable,  except  in  its  apparent  origin, 
from  a  secondary  one :  structure,  and  life,  and  relations,  are  alike  in 
both.  Equally  alike  are  the  primary  and  secondary  cancers  in  inter- 
muscular spaces.  In  all  these  cases — (and  primary  cancers  of  bone, 
muscles,  lymph- glands,  and  other  middle-layer-organs  are  far  from  rare) 
— in  all  these  cases  the  evidence  of  identity  of  nature  is  too  strong  to  be 
set  aside  by  the  supposed  necessity  of  believing  that  there  can  be  no 
primary  cancers  except  in  the  birthplaces  of  epithelia. 

In  general  construction,  cancers  may  be  either  infiltrations  or 
separate  masses  :  i.e.  their  elementary  structures  may  be  either  com- 

{Lectures  on  the  Principles  and  Methods  of  Medical  Observation  and  Research,  Edin- 
burgh, 1856),  who,  not  only  in  this,  but  in  other  •writings,  holds  that  a  particular 
irritant  affects  structures  having  something  in  common  as  to  their  structure  or  nature. 
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mingled,  and  form  one  mass,  with  those  of  a  certain  portion  of  a 
natural  part,  or  they  may  be  collected  unmixed  in  a  mass  round  which 
the  natural  issues  are  extended.  In  any  case,  the  mass  they  form  is  a 
growmg  part ;  and  herein  is  the  ground  for  classing  them  with 
tumours,  and  for  separating  them  from  those  results  of  disease,  such  as 
inflammatory  products  and  tubercle,  which  may  be  increased,  but  prob- 
ably not  by  their  own  power  of  growth.     (See  p.  373,  etc  ) 

In. both  their  likeness  and  their  unliken ess  to  other  tumours,  cancers 
exemplify  what  is  common  among  specific  diseases-namely,  that  they 
take  certain  general  characters  of  common  diseases,  and  as  it  were 
stamp  them  with  some  specific  mark.  Syphilitic  eruptions  are  known 
by  some  specific  character,  added  to  those  which  are  common  to  other 
eruptions  of  the  same  group :  each  specific  form  of  ulcer  has  its  own 
together  with  common,  characters  ;  so,  cancers  have  many  characters 
m  common  with  other  tumours,  but  specific  characters  are  superadded 
(See  p.  354). 

When,  as  in  infiltrations,  the  cancer-structures  are  mingled  with 
those  of  a  natural  part,  the  most  frequent  event  is,  that  the  growth  of 
the  cancer  preponderates,  and  at  length  excludes  that  of  the  natural 
structures  ;  so  that,  finally,  the  latter  disappear  and  a  substitution  (to 
use  M.  Lebert's  term)  of  cancer  in  the  place  of  the  natural  tissues,  is 
effected.  But  the  reverse  of  this  sometimes  happens  ;  instead  of  atro- 
phy, hypertrophy  ensues  in  the  natural  structures  of  the  affected  part ; 
and  within  the  same  area  both  normal  and  abnormal  structures  grow 
excessively.  Thus  it  is  with  the  growths  of  bone  that  form  skeletons 
of  the  medullary  cancers,  and  with  those  of  connective  tissue  that 
extend  into  the  exuberant  epithelial  cancers. 

The  developed  cancer-structures,  if  we  except  the  few  cases  in 
which  they  are  fibrous  or  osseous  (pp.  628,  758),  may  be  generally 
described  as  formed  of  nucleated  cells,  or  of  such  corpuscles  as  are 
rudimental  of,  or  degenerate  from,  the  nucleated  cell.  Herein,  and 
in  the  fact  that  the  corpuscles  are  neither  imbedded  in  formed  inter- 
cellular substance,  nor  orderly  arranged,  lies  one  of  the  characters  by 
which  cancers  are  distinguished  from  other  tumours,  and  from  all  na- 
tural parts.  Their  chief  heterology,  in  respect  of  construction,  is  in 
this  disorderly  crowding  of  their  elements ;  and  I  believe  it  is  constant, 
unless  when  they  imitate  the  plan  of  some  adjacent  natural  gland-struc- 
ture (pp.  665,  674). 

The  question  is  often  asked,  What  are  the  characters  of  the  true 
cancer-uell  ?  or — Has  the  microscope  discovered  any  structure  which 
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is  decisive  of  cancer,  wherever  it  is  found  ?  The  answers  may  be— (1.) 
Where  cells,  such  as  are  described  at  pp.  613  and  715,  are  found  alone, 
or  chiefly  composing  a  tumour,  we  may  be  certain  that  the  tumour  is  a 
cancer:  we  may,  therefore,  regard  these  as  especially  cancer-cells. 
(2.)  When  a  tumour  is  composed,  chiefly  or  alone,  of  corpuscles,  such 
as  the  nuclei  described  at  p.  665,  or  any  others  which  we  can  trace 
as  rudiments  or  degenerations  of  the  cancer-cells,  the  diagnosis  of  can- 
cer is  not  less  certain  :  structures  such  as  these  are  found  composing 
none  but  cancerous  tumours.    But  if  the  question  be  changed  to— Are 
there  any  cancers  which  are  not  formed  of  structures  such  as  these  ?— 
the  answer  must  be  affirmative  :  for  there  are  rare  tumours  which  pre- 
sent the  whole  clinical  history  of  cancers,  and  which  should  therefore 
be  called  by  the  same  name,  though  they  have  not  these  peculiar  cancer- 
structures,  or  have  them  in  very  subordinate  quantity.    I  do  not  refer 
here  to- cancers  of  which  all  the  structures  are  imperfect,  or  degenerate, 
or  diseased;  but  to  such  as  the  fibrous  cancers  (p.  628),  the  osteoid 
(p.  754),  and  certain  varieties  of  the  medullary  (pp.  666,  667). 1 
These  all  deviate  from  the  assumed  specific  cancer-structures  ;  and  two 
of  these,  the  fibrous  and  osteoid,  approximate  to  the  characters  of 
natural  tissues. 

Together  with  the  disorderly  construction,  and  the  peculiar  cell- 
forms,  we  may  often  observe,  as  characteristic  of  cancers,  the  multifor- 
mity of  the  structures  composing  their  mass.  It  is  not  equalled,  I  think, 
by  any  tumours,  unless  they  be  the  cartilaginous  or  the  mixed  glandular 
and  cartilaginous  (pp.  497,  517).    The  variety  of  forms  appears  due,  in 
part,  to  the  mingling  of  the  perfect  structures  with  such  as  are  in 
various  stages  of  development  and  degeneration ;  and,  in  part,  to  what 
seems  like  a  disorderly  overgrowth  and  endogenous  increase  in  cells 
and  their  contents.    All  these  forms  have  been  already  described  ;  but 
thoy  may  be  thus  enumerated  and  arranged : — (1.)  The  chief  of  those 
to  be  referred  to  incomplete  development  are  the  free  nuclei,  and  abun- 
dant undeveloped  liquid  or  cancer-juice  (pp.  614,  665,  713).   (2.)  The 
chief  forms  due  to  degeneration  are  the  transitions  from  cancer- 
cells  or  nuclei  to  granule-masses  (pp.  61 5,  713)  ;  the  withering  corpus- 

1  Some  pathologists  would  exclude  from  the  name  of  cancer  all  these  tumours,  and 
all  which  are  not  composed  of  the  '  specific'  cancer- structures  ;  but  I  feel  sure  that  wo 
shall  do  right  if  (when  a  choice  must  be  made)  wo  choose  modes  of  life,  rather  than 
structures,  for  determining  the  affinities  of  morbid  products,  and  "for  arranging  them 
under  generic  names.  As  of  all  tumours,  so,  especially  of  cancers,  the  true  nature  is 
to  be  apprehended  only  by  studying  them  as  living  things.  (Compare  pp.  375,  591, 
775.). 
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cles  with  fatty  degeneration  found  in  the  material  like  tubercle  in  can. 
cers  (p.  615,  et  seq.)  ;  the  calcareous  deposits  (p.  686)  j  the  abundant 
granular  matter ;  and  the  occasionally  mingled  melanoid  cells  (p.  747) 
(3.)  Overgrown  or  abnormally-developed  corpuscles  are  seen  in  the 
various  extensions  of  cell-walls  into  angles  and  processes  (pp.  613,  666, 
714)  ;  and  in  the  enlargement  of  free  nuclei  and  their  assumption  of 
the  characters  of  nucleated  cells  (pp.  614,  665,  713).  (4.)  The  endo- 
genous increase  in  cells  is  exemplified  in  all  that  is  described  of  the 
brood-cells  and  laminated  corpuscles  of  the  medullary,  epithelial,  and 
colloid  cancers  (pp.  676.  714,  771). 

It  would  be  too  tedious  even  to  enumerate  more  forms  than  these 
of  the  component  cancer-structures,  and  I  need  not  again  describe  them. 
It  is  not  their  multiformity,  so  much  as  the  existence  of  many  of  them 
in  a  single  mass,  that  is  generally  characteristic  of  cancer. 

Various  as  are  these  corpuscles  of  cancers,  it  is  yet  to  be  observed 
that  none  so  entirely  differ  from  those  of  normal  structures,  that  we 
cannot  point  out  among  them  a  type  or  parallel.  No  observation  since 
Miiller's  time  has  invalidated  his  demonstration  of  this  principle.  The 
experienced  microscopist  will,  indeed,  very  rarely  fail  in  the  diagnosis 
of  a  cancer  by  its  minute  structures ;  but  he  only  discriminates  them 
as  specific  modifications  of  the  nucleus,  nucleated  cell,  endogenous  cells, 
and  other  forms,  of  which  the  types  are  in  natural  parts ;  he  finds 
among  them  no  new  type-forms. 

In  like  manner,  the  elemental  cancer-structures  show  no  method 
of  growth  or  development  which  is  without  parallel  in  natural  struc- 
tures ;  they  are  formed  and  increased  according  to  the  same  general 
laws  as  are  observed  in  the  normal  rudimental  structures ;  their 
peculiarities,  in  this  regard,  are  chiefly  in  the  seeming  disorder  that 
often  prevails  among  them — in  the  absence  of  an  apparent  singleness  of 
design. 

The  abundance  of  cell-structures  in  cancers  has  suggested  that  they 
are  lowly  organised,  and  many  consequences  have  been  hence  deduced. 
The  terms  'high  '  and  'low,'  in  relation  to  structures,  arc  derived  from 
very  arbitrary  estimates,  and  are  too  fallacious  for  any  important  de- 
duction in  pathology ;  still,  it  may  be  observed,  that  among  morbid 
products,  cancers  should  stand  high  rather  than  low  ;  for  their  elemen- 
tal forms  are  on  a  level  with  those  of  natural  excretory  organs,  and 
more  developed  than  any  but  the  best  inflammatory  lymph.  If  there 
were  any  correspondence,  such  as  has  been  assumed,  between  lowness 
of  organisation  and  malignancy,  the  ordinary  croupous  or  corpuscular 
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lymph  should  be  a  much  worse  material  than  cancer;  but  malignant 
properties,  like  malignant  spirits,  are  not  confined  to  the  vilest  forms. 

The  proper  structures  of  cancers  are  supported  and  held  together 
by  fibrous,  membranous,  or  other  connective  tissue,  forming  their 
'  stroma,'  which  forms  an  alveolar  structure,  in  the  meshes  of  which  the 
cancer-cells  lie.  This  stroma,  as  I  have  elsewhere  described,  is  formed 
in  the  case  of  cancerous  infiltrations,  by  the  natural  fibrous  or  other 
tissues  of  the  infiltrated  part,  which,  in  different  cases,  are  either  gra- 
dually reduced  in  quantity  or  increased.  In  these  cases  the  stroma  is 
no  proper  cancer-structure,  and  varies  with  the  nature  of  the  affected 
part  (pp.  617,  660,  703).  But  in  distinct,  isolable,  cancerous  tumours, 
a  stroma  is  formed  appropriate  to  the  cancer,  and,  in  many  cases,  with 
a  definite  mode  of  growth— the  dendritic  mode  (pp.  669,  764).  Gene- 
rally, however,  it  is  only  in  its  plan  or  construction  that  the  stroma  is 
peculiar ;  its  tissues  are  simply  membranous,  or  nucleated,  or  filamen- 
tous, or,  it  may  be,  osseous  :  they  are  not  cancerous.1  We  see,  there- 
fore, in  cancers  thus  formed,  as  well  as  in  the  cancerous  infiltrations 
with  overgrowth  of  the  natural  structures,  the  coincident  growth  of 
morbid  and  of  normal  tissues  within  the  same  area,  and  out  of  the  same 
mixed  materials. 

With  the  stroma  of  cancers  are  their  bloodvessels,  among  which  we 
must  again  distinguish,  as  in  the  preceding  paragraph,  that  some  are 
the  vessels  of  the  affected  part  now  involved  in  the  cancerous  infiltra- 
tion, others  are  new  formed.  Concerning  the  changes  which  the  first- 
named  may  undergo  in  the  growth  of  the  cancer,  we  have,  I  believe,  at 
present  no  knowledge.  They  are  not,  as  in  tuberculous  infiltrations, 
gradually  destroyed  or  removed  rather  they  seem  to  be  increased  ;  so 
that  an  injected  scirrhous  cancer  of  the  breast  (for  example)  often 
appears  more  vascular  than  the  adjacent  substance  of  the  mammary 
gland,  though,  in  the  first  instance,  it  had  only  the  bloodvessels  of  the 
part  of  the  gland  which  it  occupies.  No  direct  observations,  however, 
have  shown  the  method  of  this  increase. 


1  Exceptions  to  this  statement  must  be  made  for  certain  fibrous  and  osteoid  cancers, 
in  which  the  fibrous  and  osseous  tissue,  if  regarded  as  a  stroma  for  the  mingled  cancer- 
cells,  must  bo  admitted  as  a  proper  cancer-structure  ;  and  lor  some  cases  of  medullary 
cancer,  in  which  a  kind  of  stroma  is  described  as  formed  of  series  of  elongated  cancer- 
cells.  It  must  be  observed,  also,  that  the  lino  botweon  infiltrations  and  isoluble 
tumours  is  here,  as  elsewhere,  somewhat  artificially  drawn.  It  is  not  to  be  dollied 
that  the  latter  may  involve  small  portions  of  natural  tissues,  which  may  remain 
intersecting  or  partitioning  their  masses,  and  supplying  a  framework  upon  which  their 
peculiar  stroma  may  bo  constructed. 
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The  new-formed  bloodvessels  of  the  in8olable  cancers  and  the  can- 
cerous outgrowths  extend  from  those  of  the  adjacent  parts.  It  is  by 
some  thought  that  they  are  formed  as  an  isolated  system  of  tubes  in  the 
cancer:  I  know  no  satisfactory  evidence  of  this;  and  the  associated 
theory  of  blood  being  formed  in  the  substance  of  a  cancer,  and  out  of 
cancer-materials,  seems  to  me  wholly  untenable.  The  descriptions 
already  given  of  them  (pp.  659  and  765)  wiU  show  that  the  bloodvessels 
of  cancers  do  not  differ  from  those  of  other  abnormal  growths,  except 
m  that  generally  their  calibre  is  more  than  proportionate  to  the  thick- 
ness or  complexity  of  structure  of  their  walls.  Hence  the  term  '  colossal 
capillaries  ; '  and  hence,  when  the  bloodvesels  are  abundant,  the  like- 
ness to  the  simple  vascular  erectile  tumours  ;  but  in  neither  of  these 
respects  are  the  vessels  of  cancer  without  parallel  in  those  of  natural 
parts ;  those  of  the  placenta  and  of  the  cavernous  erectile  tissue  might 
be  their  types. 

Such  are  the  component  structures  of  cancers.  We  might  hope 
that  chemistry,  carrying  its  analysis  far  beyond  the  reach  of  sight, 
would  find  in  them  something  as  different  from  natural  compositions, 
as  their  mode  of  life  is  from  that  of  any  natural  member  of  the  body. 
But  it  has  failed  to  do  this  :  and  the  numerous  analyses  made  since  those 
of  Muller  have  not  materially  added  to  his  results.1  In  a  general  com- 
parison, the  cancers  are  distinguished  by  the  predominance  or  exclusive 
existence  of  albuminous  compounls,  while  in  the  non-cancerous  tumours 
gelatinous  compounds  (or  in  the  adipose  tumours,  the  fatty)  are  the 
chief  constituents.  But  there  are  large  exceptions  on  both  sides.  The 
fibrous  and  osteoid  cancers  yield  abundant  gelatine  ;  the  albuminous 
sarcomata  of  Muller  (including  probably,  many  of  the  least  developed 
proliferous  cystic  tumours  and  the  recurring  fibroid  tumours)  are  as 
albuminous  as  the  typical  cancers.  It  is  probable,  moreover,  that  the 
broad  general  difference  between  albuminous  and  gelatinous  growths 
is  not  directly  related  to  their  respective  properties,  as  malignant  and 
innocent,  but  to  their  retaining  or  passing  beyond  the  cell-form. 

The  want  of  a  more  definite  result  from  chemical  analysis  is  not  to 
be  ascribed  to  the  absence  of  difference  between  cancerous  and  normal 
materials — we  may  be  nearly  sure  that  they  are  chemically  essentially 
distinct — but,  rather,  to  the  fact,  that  an  exact  analysis  of  canccr- 
stractures  is  nearly  impossible.    That  which  would  be  given  to  a 


1  The  best  of  tlie.se  nnnlyses  may  hp  found  in  Lel>ert's  Trai/r  Pratique,  p.  H,  et  &g. 
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ohetnist  for  examination  is  not  a  pure  cancer-material,  but  a  mixture  of 
it  with  the  materials  of  blood,  blood-vessels,  connective  tissue,  and,  m 
many  cases  of  the  natural  or  degenerate  structures  of  the  part  m  which 
the  cancer  has  been  growing.  Add  to  this,  that,  in  every  sample,  the 
cancer-structures  themselves  are  probably,  in  all  stages  of  development 
and  degeneration  ;  and  the  search  for  the  essential  chemical  properties 
of  cancer  will  surely  seem  as  difficult  as  it  would  be  to  find  those  of 
muscle,  or  of  bone,  in  the  analysis  of  the  whole  of  a  foetal,  or  of  a 
paralytic,  limb.1 

In  studying  the  life  of  a  cancerous  growth,  we  have  always  to  con- 
sider it  as  adding  to  the  conditions  of  disease  which  already  existed, 
and  which  usually  still  contiuue  ;  it  is  a  new  factor  in  an  already  com- 
plex morbid  process.  The  formation  of  cancerous  material  in  the  blood 
does  not  cease  because  some  is  incorporated  in  a  growth  ;  the  transfor- 
mations of  parts,  making  them  apt  for  the  allocation  of  cancer,  do  not 
cease  because  one  part  is  occupied.  In  all  the  history  of  cancers, 
therefore,  we  have  to  study  the  continuation  of  those  processes  which  I 
have  described  in  the  last  Lecture,  as  preceding  the  growth  of  the  can- 
cer, and  which  now  (with  rare  exceptions)  are  concurrent  with  it,  and 
increase  with  it. 

Before  the  formation  of  a  cancerous  growth,  we  trace  two  distinct 
though  usually  concurrent,  processes  ;  namely,  that  which  leads  to  the 
cancerous  condition  of  the  blood,  and  that  which  makes  certain  parts 
fit  to  be  seats  of  cancerous  growths.  When  once  a  growth  is  formed, 
it  introduces  a  third  element  of  disease,  without  necessarily  removing 
or  diminishing  either  of  those  that  preceded  it.  As  a  living  part,  the 
cancer,  like  any  other  tumour,  has  the  power  of  self-maintenance  and  of 
growth,  which  power,  though  favoured  by  the  continued  or  increasing 
cancerous  condition  of  the  blood,  is,  probably,  not  dependent  thereon. 
Also,  in  the  results  of  its  nutrition,  the  cancer  reacts  upon  the  blood, 
and  through  it  influences  the  whole  economy  ;  and  these  influences 
are  added  to  the  cancerous  diathesis  or  cachexia  which  is  usually,  at 
the  same  time  and  of  itself,  increasing. 

The  manifestations  of  life  in  a  cancer  may  be  divided  (but  it  is 
too  artificial  a  division  to  be  followed  far)  into  those  which  are  pro- 
gressive and  those  which  are  retrogressive.    The  latter  are  traced  in 


1  The  case  of  the  colloid  material  may  not  seom  open  to  this  objection ;  but  the 
colloid  is,  probably,  iijt  n  true  cancer-substance,  but  the  product  of  disease  in  cancer. 
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the  various  degenerations  and  diseases  of  its  structures  ;  the  former  in 
its  growth,  extension,  and  multiplication. 

The  chief  characteristics  of  the  growth  of  cancers  are  seen,  in  those 
that  are  infiltrated,  in  their  invasion  of  all  tissues,  as  if  indifferently. 
Thus  the  scirrhous  cancer  of  the  breast,  though  limited  for  a  time  to 
the  mammary  gland,  at  length  extends  beyond  it,  and  gradually  occu- 
pies every  surrounding  part  alike  :  thus  the  epithelial  cancer  extends 
from  the  integument  of  the  lip  to  its  muscles,  glands,  and  all  deeper 
tissues,  and  thence  to  the  gum  and  jaw ;  and  thus  the  medullary  cancer 
grows  into  and  through  the  walls  of  bloodvessels  and  other  canals,  and 
extends,  among  their  contents,  along  their  cavities.  Such  reckless 
growth  (if  it  may  be  so  called)  is  scarcely  known  except  in  cancers. 
They  supply,  also,  the  instances  of  most  rapid  increase ;  but  although 
they  do  this  frequently  enough  to  make  rapid  growth  one  of  the  diag- 
nostic signs  of  cancers,  yet  the  cases  are  far  from  rare  in  which  the 
growth  is  very  slow.  Few  diseases  are  more  variable  than  cancers  are 
in  this  respect.    (Compare  pp.  618,  682,  736.) 

Two  things  administer  to  the  growth  of  a  cancer ;  namely  (1)  the 
continued  formation  of  the  specific  material  in  the  blood  ;  and  (2)  the 
inherent  power  in  the  cancer,  as  a  living  part,  to  assimilate  to  itself 
the  common  or  indifferent  materials  of  the  blood.  The  first  of  these 
maintains  and  augments,  as  it  originated,  the  growth  ;  the  second 
effects  an  independent  increase,  like  that  of  a  non-cancerous  tumour. 

In  ordinary  cases,  both  these  conditions  are  engaged  in  the  growth 
of  cancer  ;  but,  if  the  first  fail,  the  second  may  suffice.  The  cancerous 
diathesis  may  cease,  or  be  exhausted  for  a  time,  or  sometimes  even 
permanently  ;  cancer-rnatei'ial,  we  may  suppose,  is  no  longer  formed  in 
the  blood  ;  yet  the  cancer  may  subsist  and  increase  by  its  own  power. 
It  may  do  so  like  any  other  tumour  ;  especially  like  those  which  I  men- 
tioned (p.  386)  as  beginning  during  or  after  some  general  disease,  but 
continuing  to  grow  when  that  disease  has  ceased. 

Now,  in  this  state,  the  cancer  might  be  essentially  a  local  disease 
living  upon  the  materials  of  blood  restored  to  health,  though  capable, 
probably,  of  infecting  that  blood,  and  inducing  secondary  phenomena  of 
extension  and  multiplication.  It  would  illustrate  in  this  state  a  prin- 
ciple which  we  are  too  apt  to  forget — namely,  that  diseases  of  constitu- 
tional origin  may  become  wholly  local.  The  origin  of  local  diseases  in 
constitutional  conditions  has  been  well  studied,  and  the  necessity  of 
constitutional  treatment,  in  chronic  as  well  as  in  acute  diseases,  has 
been  rightly  referred  to  the  local  affections  being  maintained  by  the 
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continued  morbid  condition  of  the  blood  :  but  it  has  been  less  considered 
that,  after  the  constitutional  disease  has  ceased,  the  local  one  may  of 
itself  continue,  and  need  local  treatment.  Such  cases  are  very  frequent. 
One  often  sees  syphilitic  ulcers,  which  doubtless  had  a  constitutional 
origin,  and  were  maintained  by  specific  material  in  the  blood,  and 
would  have  needed  specific  treatment  of  the  blood  for  their  cure  ;  but 
now,  while  retaining  their  specific  forms,  they  are  curable  by  local 
treatment  alone.  Just  so  it  may  be,  though  very  rarely,  with  cancers. 
While  the  cancerous  diathesis  is  suspended,  they  may  subsist  by  their 
own  powers  of  assimilation  ;  and  I  believe  the  very  few  credible  cases 
of  recovery  after  operation  are  to  be  referred  to  the  chances  which  have 
led  to  the  occasional  removal  of  such  as  were  thus  localised,  or  else  to 
the  removal  of  the  only  part  fit  to  be  the  seat  of  cancer. 

The  extension  of  cancers  (so  far  as  it  may  be  distinguished  from 
their  growth)  is  that  which  takes  place  through  lymphatic  vessels  to 
their  glands.  The  number  of  cases  in  which  lymphatics,  filled  with 
cancer,  have  been  traced  from  the  primary  growth  to  the  nearest 
glands,  is  sufficient  to  make  it  probable  that  the  disease  often  thus  is 
propagated  by  embolic  extension  from  the  one  to  the  other.  But, 
even  when  such  tracts  of  cancer  cannot  be  traced  from  the  primary 
disease  to  that  in  the  lymphatic  glands,  I  think  Mr.  Simon's  suggestion 
is  very  probably  true — that  the  disease  is  one  of  the  lymph,  not  of  the 
parenchyma  or  vessels  of  the  glands.  We  do  not,  indeed,  yet  know 
exactly  the  derivation  of  the  lymph,  nor  what  is  its  relation  to  the 
materials  of  the  part  from  which  it  comes ;  but  what  we  do  know  of  it 
is  consistent  with  the  belief,  that  lymph,  from  the  seat  of  specific  disease, 
is  likely  to  contain  such  of  the  materials  of  the  disease  as  may  either  be 
carried  to  the  blood,  or  may  be  organised  in  the  lymph  after  the  same 
plan  as  in  their  primary  seat. 

The  characters  of  the  secondary  cancers  thus  formed  in  lymphatic 
glands,  are  already  described  (pp.  620,  675,  719,  etc.)  ;  and  these 
general  principles  may  be  gathered  concerning  them : — 

(1).  The  disease  in  the  lymphatic  glands  usually  repeats  exactly 
that  in  the  primary  seat ;  the  apparent  differences  between  them  de- 
pend only  on  the  structures  among  which  the  cancerous  elements  are 
placed.  But  this  rule  is  not  without  exceptions  (p.  622,  etc.,  as  cited 
above). 

(2.)  The  cancer  in  the  glands  seldom  appears  before  that  in  the 
primary  seat  has  made  considerable  progress.  At  a  general  rouo-h 
estimate,  it   appears  about  midway  in  the  course  of  the  disease 
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towards  death.  The  delay  is,  perhaps,  not  to  be  explained,  seeing 
that  lymph  is  carried  from  the  primary  disease  as  well  in  its  earlier  as 
in  its  later  stages. 

(3.)  While  the  disease  in  the  glands  makes  progress,  the  primary 
disease  usually  keeps  the  lead  which  its  earlier  origin  gives  it.  Occa- 
sionally, however,  that  in  the  glands  so  far  surpasses  it  that  we  are  in 
danger  of  overlooking  the  primary  disease  (p.  622,  etc.).  I  do  not 
know  how  the  fact  can  be  explained;  but  it  has  its  parallel  in  the 
occurrence  of  primary  cancer  in  the  glands  that  are  usually  secondarily 
diseased,  and  in  the  recurrence  of  cancers  after  operations  in  the 
glands,  rather  than  in  or  near  its  primary  seat. 

(4.)  The  lymphatic  glands  usually  become  cancerous  in  direct 
succession  from  the  primary  disease  to  the  thoracic  duct.  The  ex- 
tension is,  generally,  made  slowly  ;  in  scirrhous  and  epithelial  cancers, 
the  disease  often  remains  long  limited  to  the  glands  nearest  to  its 
primary  seat ;  in  nearly  all  cases,  also,  it  is  prone  to  increase  in  these 
proximate  glands  much  more  than  in  those  more  distant.  Rarely, 
the  secondary  cancer  appears  in  distant,  rather  than  in  proximate 
glands  ;  but  in  these  cases  it  illustrates  the  multiplication,  not  the 
extension,  of  disease. 

The  multiplication  or  discontinuous  increase  of  cancers  may  take 
place  in  the  following  ways  : — 

(1.)  The  cancer-growth  may  multiply  itself,  from  its  primary  seat, 
to  a  part  not  directly  continuous,  but  in  contact,  therewith.  Thus 
Dr.  Hodgkin  and  Dr.  Budd  relate  cases  of  cancer  in  abdominal  and 
pelvic  viscera,  with  corresponding  formations  on  the  portion  of  parietal 
peritoneum  or  other  parts  in  contact  with  them ;  and  thus  there  may 
be  correspondence  and  contact  of  cancers  on  the  two  layers  of  pleura, 
or  on  the  glans  and  prepuce. 

(2.)  The  multiplication  may  take  place  on  a  surface  not  in  contact, 
but  continuous,  with  the  primary  seat ;  as  in  cases  by  Mr.  Simon 
(Joe.  cit.),  in  which  cancerous  growths  were  found  scattered  along  the 
tract  of  mucous  membrane  leading  from  primary  cancers  in  the  kidney 
and  lung. 

In  both  these  cases,  the  multiplication  of  the  cancers  seems  to  be 
the  result  of  simple  transference  of  the  materials  from  the  primary  to 
the  secondary  seat  of  growth  :  it  is  effected  by  a  kind  of  inoculation. 
The  materials  of  a  cancer  pass  from  its  mass,  and  develop  themselves, 
and  grow,  where  they  rest. 

(3.)  Cancers  are  multiplied  in  parts  neither  directly  continuous,  nor 
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in  contact,  with  the  primary  seat.  In  some  instances  the  parts  are 
near,  in  others  remote  from,  the  primary  disease. 

When  cancers  are  thns  mnltiplied  near  their  primary  seat  by  '  irra- 
diation/ we  find  them,  as  it  were,  springing  up  in  an  area  which 
gradually  widens,  and  of  which  the  primary  cancer  is  the  centre. 
Thus  it  is  with  the  tubercles  in  the  skin  and  muscles  near  a  scirrhous 
breast  (p.  623)  ;  and  with  the  secondary  medullary,  osteoid,  and 
melanoid  growths  scattered  round  the  main  disease,  but  separated  from 
it  by  intervals  of  healthy  tissue  (pp.  752,  760). 

It  is  possible  that  the  protoplasm  of  the  young  cancer-cells  may, 
like  that  of  the  lymph  or  white  blood  corpuscles,  possess  the  property 
of  contractility,  so  that  a  '  wandering  '  of  the  cells  may  take  place.  In 
this  manner,  by  migrating  from  their  original  habitat,  they  may  act  as 
centres  for  the  production  of  secondary  cancers  in  the  neighbourhood 
of,  or  at  some  distance  from,  the  primary  growth. 

This  mode  of  increase  of  cancers  may  be  due  to  the  seeming 
tendency  of  specific  diseases  to  be  allocated,  not  only  in  certain  tissues 
or  organs,  but  in  certain  places  or  regions  (pp.  678,  799).  Certainly, 
peculiarities  of  tissue  have  little  to  do  with  this  grouping  of  the 
cancers  around  the  primary  formation ;  for  they  may  be  found, 
promiscuously,  in  all  the  surrounding  tissues  within  a  certain  area. 
Neither  does  the  course  of  lymphatic  or  other  vessels  seem  to  determine 
their  places. 

In  the  increase  of  cancers  by  multiplications  distant  from  the 
primary  growth,  there  is  scarcely  an  organ  that  may  not  be  affected. 
We  see  this  most  easily  in  the  oases  of  melanoid  cancers ;  yet  their 
multiplicity  is,  probably,  not  greater  than  that  of  other  medullary 
cancers  (see  p.  682).  The  cancers  that  thus  least  frequently  multiply 
are  the  epithelial  and  colloid,  and  those,  of  whatever  kind,  in  the  rectum, 
urinary  organs,  uterus,  and  brain.  The  organs  in  which  the  secondary 
cancers  formed  by  multiplications  are  most  frequently  found  are  the 
liver  and  lungs.  After  these  organs,  the  most  frequent  seats  of  such 
secondary  cancers  are,  I  believe,  the  pleura,  bones,  lymphatic  glands, 
and  subcutaneous  tissue :  after  these,  no  rule  or  proportion  can  be  stated, 
except  that  many  of  the  organs  in  which  primary  cancers  are  most 
frequent  are  very  rai'ely  the  seat  of  secondary  cancer,  e.g.  the  breast, 
uterus,  testicle,  and  stomach.1 

At  present,  probably,  nono  but  a  very  general  explanation  of  this 


'  Libert  gives  1  ho  best  statistics  on  all  those  points  (p.  81). 

3  a 
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multiplication  of  cancers  can  be  given:  we  can  scarcely  venture  to 
guess  what  determines  the  above-mentioned  peculiarities.  The  general 
explanation  may  refer  the  multiplication  to  two  sources,  which  are  in- 
dependent, though  concurrent  and  mutually  influential— namely,  the 
increasing  cancerous  diathesis  or  morbid  condition  of  the  blood,  and  the 
conveyance  and  transplantation  of  cancerous  matter  by  the  circulating 
blood  or  lymph. 

The  constant  increase  of  the  morbid  condition  of  the  bio  d  was 
shown,  in  the  last  Lecture,  to  be  a  general  fact  in  the  history  of  jancers. 
And,  though  it  may  sometimes  be  represented  only  by  the  accelerating 
growth  of  the  primary  tumour,  yet  we  might  well  expect  that  it  would 
often  produce  a  numerical  increase  of  cancers.  The  common  indication 
of  the  most  intensely  constitutional  cancerous  disease  is  the  simultaneous 
or  rapid  formation  of  numerous  primary  growths  in  different  parts.  This 
is  sometimes  witnessed  at  the  very  onset  of  the  disease  (p.  675,  682)  ; 
and  it  is,  probably,  also  exemplified  in  the  later  periods  of  ordinary 
cases.  Certain  cases  scarcely  admit  of  explanation,  on  the  supposition 
that  the  first-formed  cancer  is,  in  any  sense,  the  source  of  all  that  grow 
after  it :  such,  for  example,  as  those  in  which  a  sudden  rapid  multipli- 
cation of  cancers  takes  place  (p.  683),  and  those  in  which  they  appear 
some  long  time  after  the  removal  of  the  first-formed  growth. 

The  second  method  of  remote  multiplication  of  cancers,  that  of  con- 
veyance by  the  blood,  or  embolic  extension,  is  sometimes  visibly  demon- 
strated, and  may  almost  always  be  assumed.  T  have  spoken  of  cases 
(p.  785)  in  which  cancers  so  grow  into  veins,  that  we  cannot  doubt 
fragments  may  be  washed  from  them  by  the  blood,  and  may  grow 
wherever  they  come  to  rest ;  and  I  related  one  instance  of  osteoid  can- 
cer in  which  this  almost  certainly  occurred  (p.  762). 1  But,  even  when 
no  such  intra-vascular  growths  appear,  similar  events  may  occur.  In 
a  case  of  primary  cancer  of  the  liver,  in  which  the  growths  were  all 
tinted  with  bright  yellow  by  the  bile,  I  found  numerous  small  cancer- 
ous masses  of  the  same  colour  infiltrated  in  the  lungs  j  and  the  small 
branches  of  the  pulmonary  arteries  leading  to  these  were  filled  with 
bright  yellow  substance,  as  if  they  had  been  minutely  injected  with 
chromate  of  lead.  The  accidental  colour  of  the  cancer-materials,  in 
this  case,  made  their  transference  from  the  liver  to  the  lungs  very 
evident ;  but  the  same  event  is  often,  though  less  plainly,  traceable. 

1  It  is  probably  only  by  this  means  that  tumours,  other  than  cancers,  can  be  gen- 
erated in  parts  distant  from  their  primary  seats.  See  the  very  rare  case  of  cartilagin- 
ous tumour  related  at  p.  522  ;  and  tho  Lecture  on  Recurrent  Tumours. 
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The  transference  of  cancer-materials,  with  the  blood  from  a  cancer 
already  formed,  need  not  always  be  seen  to  be  believed.  Its  freqnenfc 
occurence  is  made  very  probable  by  the  many  points  of  correspondence 
which  Dr.  Walshe  1  has  shown,  between  the  dissemination  of  cancers, 
and  that  of  secondary  abscesses  after  the  entry  of  pus  or  other  degene. 
rate  inflammatory  products  into  the  veins.  The  peculiar  liability  of 
the  liver  and  the  lungs  to  be  the  seats  of  both  these  secondary  diseases, 
and  the  evidence  that  they  are  the  organs  in  which  foreign  matters, 
introduced  into  the  circulation,  are  most  commonly  arrested,  may 
nearly  prove  that  they  are,  in  all  these  cases  alike,  affected  by  materials 
brought  to  them  in  the  blood. 

We  need  not  assume  that  entire  corpuscles  of  pus  or  cancer  must  be 
thus  carried  for  the  multiplication  or  dissemination  of  disease.  Cancer- 
juice  or  minute  fragments  of  the  protoplasm  of  the  cancer-cells, 
mingled  with  the  blood,  may  be  as  effectual  as  entire  corpuscles ;  and 
must  almost  necessarily  be  assumed,  in  the  explanation  of  cases  in 
which  the  dissemination  takes  place,  not  in. the  lungs,  but  in  organs  be- 
yond them  in  the  course  of  the  circulation,  as,  e.g.,  in  the  very  frequent 
affection  of  the  liver  in  cases  of  cancer  of  the  breast.2 

The  materials  conveyed  with  the  blood  from  the  primary  cancer 
must  be  such  as  are  capable  of  development,  in  order  to  the  multiplica- 
tion of  the  disease.  In  the  ordinary  absorptions  occurring  in  the  pro- 
cess of  natural  nutrition,  and  probably,  also,  in  those  that  take  place 
in  the  nutrition  of  cancers,  the  venous  blood  carries  away  only  degene- 
rate or  refuse  materials,  such  as  we  may  assume  would  be  incapable  of 
development.  I  have  mentioned  cases  (pp.  675,  688),  in  which  masses 
of  cancer,  probably  thus  degenerate,  were  absorbed,  without  any  ap- 
pearance of  consequent  dissemination  or  other  damage.  "We  do  not 
know  what  leads  to  the  removal  of  such  cancerous  matter  as  can  be  de- 
veloped ;  but  the  necessity  of  some  change  in  the  ordinary  process  of 
absorption  is  evident,  and  is  the  more  worth  studying  because  there  are 
corresponding  similar  differences  in  the  effects  of  the  absorption  of  pus 
and  other  morbid  products. 

Such  are  the  various  means  of  numerical  increase  of  cancers — by 
local  inoculation  of  parts  continuous,  or  in  contact,  with  the  primary 
disease  ;  by  extension,  through  a  transportation  of  particles,  or  through 
continuity  of  lymph  to  the  lymphatic  glands  ;  by  transportation  of 
pofcnt  cancer-materials  with  the  venous  blood  ;  by  the  cancerous  con- 


Naturc  and  Treatment  of  Cancer,  p.  106.  2  Sibley,  Med.-C'hir.  Tians.  xlii. 
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dition  of  the  blood  becoming,  of  itself,  more  intense.  In  certain  cases 
the  increase  may  be  accompHshed  by  all  tbese  means  at  once ;  the 
secondary  cancers,  also,  as  soon  as  formed,  become  like  centres,  from 
which  a  tertiary  formation  may  be  derived,  as  they  were  themselves 
derived  from  the  primary  ;  and  to  all  this  it  may  be  added,  that,  with 
lapse  of  time  and  failing  general  health,  all  parts  of  the  body  are  con- 
stantly  becoming  less  resisfcent  of  disease,  and  more  appropriate  for  the 
residence  of  morbid  growths. 

By  all  these  means,  it  is  evident  that  the  multiplication  or  general, 
isation  of  cancers  might  be  explained  without  reference  to  a  primary 
cancerous  condition  of  the  blood.  Doubtless  it  might  be  that,  if  a 
cancer  were  entirely  local  in  its  origin,  it  would  thus  extend  and  mul- 
tiply, and  infect  the  lymph  and  blood,  and  become  a  constitutional 
disease.  But  the  choice  between  the  rival  hypotheses  of  the  looal  or 
the  constitutional  origin  of  cancer  must  be  determined  by  other  facts 
than  these,  which,  like  many  more,  may  be  fitted  with  either  of  the 
two.1 


I  have  now  to  trace  a  general  history  of  the  retrogressive  life  of 
cancers  ;  of  that  which,  as  I  said  (p.  814),  is  signified  in  their  various 
degenerations  and  diseases. 

The  degenerations  of  cancer-structures  are  like  those  of  natural 
parts,  and  of  other  products  of  disease.  Examples  may  be  cited  of 
every  form  corresponding  with  those  enumerated  on  pages  72  and  277. 
(1)  The  withering,  or  wasting  and  drying,  of  the  structures  is  exem- 
plified in  many  scirrhous  and  epithelial  cancers  (pp.  619,  714)  ;  (2) 
The  fatty  degeneration  is  so  common  that  it  might  be  hard  to  find  a 
cancer  in  some  of  whose  corpuscles  it  does  not  exist.  The  granule- 
masses  ('  the  mulberry-cells  ')  of  cancers  are  hence  derived,  as  they  are 
from  many  more  morbid  products.    Hence,  too,  the  '  saponification  '  of 


1  But  the  assumption  that  the  generalisation  of  cancer  is  entirely  due  to  diffusion 
from  a  local  primary  disease  is  apt  to  lead  to  disappointment  in  practice,  when  it  is 
assumed  that  the  infection  of  blood,  or  other  manner  of  diffusion,  does  not  begin  till 
tho  primary  cancer  has  attained  a  visible  or  tangible  size,  and  that,  if  now  it  be  re- 
moved, recurrence  will  not  ensue.  The  analogy  of  all  iuoculable  and  blood-infecting 
diseases  would  tell  tbat,  as  soon  as  over  a  cancer  is  formed,  and  oven  while  it  may  bo 
still  microscopic,  or  only  a  fow  days  old,  its  influence  on  the  blood  may  begin,  and  be 
effective  for  mischiof.  So  far  as  concerns  the  question  of  operating  for  cancer,  it 
really  matters  littlo  whethor  we  hold  it  to  be  from  tho  first  a  constitutional  diseaso  or 
at  first  local,  for  we  can  never  have  a  chanco  of  excising  a  cancor  which  has  not  already 
infected  the  blood,  or  bocomo  in  some  way  constitutional. 
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cancers  (p.  68G)  ;  while  to  the  fatty  degeneration,  combined  with 
more  or  less  of  withering,  we  may  ascribe  the  masses  of  substance  like 
tubercle,  so  often  imbedded  in  medullary  cancers  (p.  658),  and  the 
minuter  spots  and  lines  of  soft  ochre  or  yellow  substance  traversing 
scirrhous  and  medullary  cancers,  like  a 'reticulum'  (pp.  615,667). 
(3)  A  calcareous  degeneration  is  observed  in  medullary  cancers,  and  m 
osteoid  (pp.  686,  758)  ;  and,  probably,  exists  in  many  instances 
mingled  with  the  fatty  degeneration.  (4)  Pigmental  degeneration* 
probably  the  essential  character  of  melanoid  cancers  (p.  745).  (5) 
Thickening  of  primary  membrane  is,  perhaps,  indicated  in  some  of  the 
cancer-cells  whose  walls  appear  simply  laminated  (p.  716,  Fig.  120,  d). 
A  liquefactive  degeneration  may  occur  in  some  of  the  softenings  of 
cancers  ;  but,  so  far  as  I  know,  it  ensues  only  in  connection  with  disease. 

(Compare  p.  305.) 

In  the  interpretation  of  degeneracy  in  cancers,  we  must  again  refer 
to  the  two  conditions  of  their  life ;  namely,  the  maintenance  of  the 
morbid  condition  of  the  blood,  and  their  inherent  power  of  self-mainte- 
nance. The  supervention  of  another  diathesis  may  lead  to  the  degen- 
eration or  death  of  a  cancer  (pp.  640,  688)  ;  but  this  is  extremely  rare. 
A  transformation  of  diathesis  may,  I  am.  disposed  to  believe,  lead  to 
the  degeneration  of  one  cancer  while  it  promotes  the  growth  of  one  or 
more  others  ;  for  there  are  cases  of  apparent  metastasis  of  cancer,  in 
which  the  primary  disease  has  withered,  while  secondary  growths 
appear  to  have  increased.1  But  these  cases,  again,  are  top  rare  to  be 
reasoned  from ;  and  the  usual  course  of  events  indicates  that 
degeneration  of  cancer  is,  in  the  great  majority  of  cases,  an  essentially 
local  thing.  For,  commonly,  part  of  a  cancer,  or  one  mass  in  a  group, 
degenerates,  while  growth  continues  in  the  rest ;  and  extensive  degene- 
ration is  often  found,  in  cases  in  which  the  rapid  progress  of  the  disease 
has  testified  to  the  full  maintenance  of  the  morbid  blood.  Hence  the 
unhappy  rarity  of  the  recovery  from  cancer.  One  that  is  degenerate 
or  absorbed  may  be  as  inaffective  for  harm  as  one  that  has  been  cut 
away  ;  but  the  constitutional  element  and  progress  of  the  disease  are  as 
little  affected  by  the  natural  as  by  the  surgical  process  of  removal. 

"We  cannot  tell  what  are  the  local  events  that  lead  to  this  de- 
generation ;  but  I  suspect  that  the  chief  of  them  is  the  local  obstruction 
of  bloodvessels  by  growths  of  cancer  into  them. 

The  diseases  of  cancers,  like  the  degenerations,  arc  essentially  local 


1  CiiscB  crlod  by  Walslie,  pp>  110,  134. 
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processes  ;  they  aro  most  apt,  i idced,  to  occur  in  the  enfeebled  general 
health,  but  they  do  not  certainly  indicate  a  decreased  diathesis.  It  may 
suffice  to  refer,  for  examples  of  most  of  the  diseases,  to  those  already 
cited  (pp.  640,  G86,  etc.)  ;  bat  two  require  more  consideration  ;  namely, 
softening  and  ulceration. 

Some  have  believed  that  softening  is  almost  a  natural  event  in  can- 
cers, a  change  parallel  with  that  in  tuberculous  deposits,  and  a  necessary 
precedent  of  ulceration ;  while  others,  recoiling  from  the  error  of  this 
belief,  have  written  of  the  softening  of  cancers  as  a  rare  and  unim- 
portant accident.   The  truth  is  about  midway  between  these  extremes. 
There  is  no  probability  that  (as  some  have  supposed)  the  hard  scirrhous 
cancers  ever  become  medullary  by  any  process  of  softening  ;  a  softened 
cancer  is  very  different  from  a  soft  one.    There  is  no  natural  tendency 
in  cancers  to  become  soft  in  their  later  stages  ;  those  of  the  oldest  date 
commonly  retain,  if  they  do  not  increase,  their  original  consistence. 
Neither  is  softeniug  a  necessary  precursor  of  the  ulceration  of  cancers. 
But  any  scirrhous  or  other  cancer  may  be  softened  by  degeneration,  or, 
more  effectually  and  extensively,  by  inflammation  of  its  substance.  The 
fatty  degenerations  of  which  I  have  just  been  speaking  are  usually  at- 
tended with  a  softening  ;  but  the  altered  substance  becomes  drier  and 
more  greasy  than  before  ;  it  does  not  appear,  in  any  degree,  liquefied 
(p.  615).    That  which  is  generally  understood  as  softening  of  cancer 
is,  so  far  as  I  have  seen,  a  more  acute  process,  and  the  result  of  iuflam- 
mation  of  its  substance.    One  may  see  it  very  well  in  the  exposed  pro- 
truding growths  of  medullary  cancers  (p.  686)  ;  or  in  those  parts  of 
them  which  lie  just  beneath  inflamed  portions  of  the  integuments. 
Sometimes,  also,  within  scirrhous  cancers  that  have  rapidly  enlarged, 
with  beat  and  pain,  and  redness  of  the  superjacent  skin,  one  finds 
large  portions  liquid,  or  else  very  soft,  as  it  were  rotten,  shreddy,  and 
infiltrated  with  pale,  yellow,  serous,  or  puriform  fluid.  Sometimes  such 
softening  has  distinct  appearance  of  suppuration  in  the  centre  of  the 
cancer ;  but  these  cases  (which  have  suggested  the  terms  cancerous 
suppuration  or  abscess)  are,  I  think,  most  frequent  in  the  secondary 
epithelial  and  medullary  cancerous  affections  of  lymphatic  glands. 

If,  as  I  believe,  these  softenings  of  cancer  are  the  results  of  inflam- 
mation, they  correspond  with  the  softenings  produced  by  the  same 
disease  in  natural  parts  (p  296)  ;  they  are  the  results  of  such  defective 
nutrition  as  always  ensues  in  the  proper  textures  of  an  inflamed  part; 
and  when  pus  is  diffused  in  the  softened  cancer-substance,  the  process 
may  be  compared  with  ordinary  purulent  infiltration,  which  is  always 
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attended  with  loss  of  consistence  in  the  affected  part.    With  this  view 
the  nucroseopic  characters  of  the  softened  cancers  agree. 

Such  softening  as  this,  taking  place  within  a  cancer,  generally  leads 
to  ulceration,  and  to  the  discharge  of  the  liquefied  and  degenerate 
materials,  with  whatever  of  serum,  or  pus,  or  blood,  may  have  been 
mino-led  with  them.  This  discharge  is  essentially  similar  to  the  open- 
ino- of  an  abscess ;  but  it  is  less  regular,  and  the  ulceration  is  quickly 
more  destructive,  and  exposes  widely  the  cancerous  walls  of  the  evacu- 
ated  cavity. 

I  have  already  described  both  this  and  the  other  forms  of  ulceration 
that  may  ensue  in  cancers  (pp.  637,  084,  710).    They  are  all,  like  the 
degenerations,  essentially  local  processes,  and  not  indicative  of  any  pe- 
culiar advance  or  transformation  of  the  cancerous  diathesis.  Ulcera- 
tion is,  indeed,  a  feature  of  the  later  progress  of  cancer,  and  it  is  most 
likely  to  occur  in  those  whose  health  is  most  enfeebled ;  it  is,  there- 
fore, often  coincident  with  an  exceeding  intensity,  of  constitutional 
disease ;  but  it  is  not  the  consequence  of  such  intensity,  and  is  not  rare 
even  while  the  general  health  seems  good.    The  amount  of  constitu- 
tional disease  is  indicated  by  the  growth,  or  by  the  multiplication,  of 
cancers,  rather  than  by  anything  which,  like  ulceration,  implies  imper- 
fect maintenance  of  their  structures ;  and  so  we  commonly  see  one  part 
of  a  cancer  growing  rapidly,  while  another  is  being  destroyed  by  ul- 
ceration, or  many  growing  while  one  is  ulcerating.  Now  the  growth  is, 
generally,  the  measure  of  the  force  of  the  constitutional  disease ;  the 
ulceration  is  the  measure  of  the  local  defect  of  nutrition ;  and  in  these 
instances  we  may  watch,  at  once,  both  the  progressive  and  the  retro- 
gressive phenomena  of  the  life  of  the  cancer. 

While  dwelling  on  the  constitutional  origin  of  cancerous  growths,  I 
must  not  forget  their  constitutional  effects — the  changes  in  the  blood 
and  other  parts  which  are  their  consequences. 

I  said  that  a  cancer  adds  a  new  element  of  disease  to  those  that  were 
already  in  progress.  And  this  may  be  said  of  it  in  consideration  botb 
of  its  own  life,  and  of  the  influence  which  its  growth  and  changes  have 
upon  the  whole  economy.  If  we  assume  a  -constant  process  of  nutrition 
in  cancers,  it  cannot  but  be  that  the  blood  will  be  affected  both  by  what 
they  take  from  it,  and  by  what  it  derives  from  them  in  the  process  of 
nutritive  absorption.  This  latter  source  of  change  of  the  blood  has  been 
too  little  considered, — the  former,  perhaps,  too  much;  for  the  quantity 
of  good  nutrient  material  abstracted  from  the  blood,  in  the  growth  of  a 
cancer,  is  probably  very  trivial,  whereas  what  returns  to  the  blood  is 
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almost  necessarily  a  morbid  substance.  It  may  be  incapable  of  deve- 
lopment into  cancer,  but,  nnless  it  can  be  at  once  eliminated,  it  must 
injuriously  affect  the  blood.  What  change  it  works  we  cannot  tell ;  nor  can 
we  tell  more  of  the  later  changes  produced  when  complete  cancerous  ma- 
terial is  absorbed  into  the  blood,  or  when  secondary  cancers  multiply  in 
important  organs,  hindering  their  functions  ;  or  when  ulceration  ensues 
with  pain,  hemorrhage,  discharge,  and  hectic,  and  all  the  various  signs 
of  ruined  health.  When  these  things  are  added  to  the  still  increasing 
cancerous  condition  of  the  blood,  and  when  all,  with  mutual  influence 
are  in  progress,  they  make  a  state  so  complex  that  analyses  seems  im- 
possible, and  so  various  that  no  single  or  general  description  can  be 
true.  The  general  result  is  what  is  commonly  called  the  cancerous 
cachexia  ;  but  (as  I  have  said  before)  it  should  be  called  the  secondary 
cachexia,  to  distinguish  it  from  the  primary,  which  may,  though  it 
rarely  does,  precede  the  formation  of  a  cancerous  growth,  or,  in  its  in- 
dependent increase,  may  far  exceed  the  probable  consequences  of  the 
local  disease  (pp.  643,  691).1 

The  constituents  of  the  secondary  cancerous  cachexia,  I  say.  are 
too  numerous  and  complicated  for  analysis  ;  still  we  must  always  re- 
cognise, in  the  later  stages  of  the  disease,  the  double  source  of  the  mor- 
bid phenomena — namely,  the  progressive  constitutional  disease,  and 
the  effects,  direct  or  indirect,  of  the  local  disease.  How  nearly  inde- 
pendent the  former  is  of  the  latter  is  proved  by  the  results  of  removing 
the  local  disease.  The  secondary  cachexia  and  many  of  its  components 
may  be  for  a  time  decreased ;  pain  aud  discharge,  and  all  the  local  ac- 
cidents of  the  disease,  may  cease  :  but  the  average  lengthening  of  life 
is  not  great  (pp.  648,  691,  740).  The  fact  proves  not  only  that  the 
progress  of  the  peculiar  constitutional  part  of  the  disease  is  nearly  in- 
dependent of  the  local  part,  but  also,  that  the  constitutional  part  gene- 
rally contributes  most  to  the  fatal  issue.  However,  in  this,  as  well  as 
in  the  times  and  manners  of  dying,  and  the  times  of  recurrence  after 
removal  of  the  first  growths,  the  differences  in  the  several  forms  of  can- 
cer are  such  as  should  not  be  put  out  of  sight  by  a  general  or  summary 
description  ;  death  is  the  common,  and  almost  constant  end  of  all,  but 
its  circumstances  should  be  studied  separately  in  each. 

1  Tho  induction  of  this  secondary  cachexia  by  the  presence  of  a  cancerous  tumour 
is  -woll  illustrated  by  sucli  cases  as  sometimes  occur,  in  which,  after  tho  removal  of 
the  tumour,  the  general  health  remarkably  improves  to  fail  again  when  recurrence 
ensues,  and  again  to  mend  after  the  second  removal.  See  a  case  by  Mr.  Jonathan  Hutch- 
inson.   Med.  Trati8t  and  Ga~.,  July  16,  18515. 
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In  conclusion,  let  me  add  a  few  words  respecting  the  nosological 
relations  of  the  several  forms  of  cancer  to  one  another  and  to  other 

""He"   as  everywhere  in  pathology,  it  is  difficult  to  keep  the  just 
mean  of  classification;  to  avoid,  on  the  one  side,  confusion  ;  on  the 
other,  too  rigid  circumscription.    The  many  features  of  resemblance  an 
all  the  forms  of  cancer,  and  the  large  general  history  which  may  be 
truly  written  of  them,  might  lead  us  to  merge  all  minor  distinctions, 
and  speak  as  of  a  single  and  uniform  disease  ;  but  it  would  be  easy  to 
show  that  if  in  this  view  we  write  of  the  general  symptoms,  progress, 
and  diagnosis  of  cancer,  or  of  the  history  of  cancers  in  any  single  organ, 
we  write  vaguely,  and  are  obliged  to  omit  many  points  of  importance,  for 
fear  of  contradictions.    If,  on  the  other  hand,  we  look  at  contrasts 
rather  than  likenesses,  we  might  be  induced  to  separate  some  forms  as 
the  epithelial  and  colloid,  from  the  name  of  cancer,  and  to  believe  that 
the  remaining  forms  have  no  affinity  with  any  other  disease. 

I  suspect  that  the  errors  of  such  extremes  as  these  (in  all  nosology, 
as  well  as  in  that  of  cancers)  come  from  our  attaching  too  much  mean- 
ing to  the  terms  that  imply  specific  distinctions  among  diseases  ;  from 
our  proneness  to  think  of  them  as  if  they  meant  the  same  as  they  do 
in  zoology.    Now,  there  is  no  real  correspondence  between  the  two 
sets  of  terms.    A  specific  name,  in  zoology,  usually  implies  that  all  to 
whom  it  is  given  have  origin  from  a  common  stock  ;  certain  characters 
fixed,  and  not  changeable,  beyond  certain  narrow  limits,  by  variety  of 
external  circumstances;  and  circumscription,  i.e.  intervals  of  difference 
between  them  and  other  species,  which  intervals  are  not  filled  up  by 
varieties  or  intermediate  forms.    Now  in  all  pathology  there  are,  pro- 
bably, no  such  species  as  these  ;  and  the  terms  implying  the  existence 
of  genera,  species,  and  varieties  of  disease,  mean  only  that  the  products 
of  diseases  may  be  arranged,  and  the  diseases  themselves  considered,  in 
larger  and  smaller  groups,  according  to  the  number  and  importance  of 
the  characters  which  they  have  in  common.    Such  terms  do  not  mean 
that  the  borders  of  each  group  of  diseases  are  naturally  circumscribed  ; 
they  allow  that  the  borders  of  each  are  confused  with  those  of  every 
adjacent  group. 

With  this  meaning,  I  have  adopted  the  terms  used  in  the  foregoing 
Lectures.  The  whole  group  of  diseases  included  under  the  name  (used 
like  a  generic  name)  of  Cancer  or  Carcinoma  are  sufficiently  distin- 
guished by  the  concurrence  in  them  of  all  the  characters  of  malignant 
tumours  enumerated  on  pages  380-385.    But  this  group  is  not  civ- 
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cnmscribed  ;  its  borders  are  everywhere  overlapped  by  those  of  dis 
to  which  other  names  are  given:  there  are  no  one  or  two  characters 
pathognomonic  of  cancer  and  found  in  it  exclusively.  The  foregoing 
Lectures  have  repeatedly  illustrated  this,  especially  in  the  accounts  of 
the  recurring  proliferous  cysts  (p.  432),  certain  cartilaginous  tumours 
(pp.  503,  522),  some  of  the  myeloid  (pp.  552,  592,  note)  and  mammary 
glandular  (p.  563),  the  recurring  fibroid  and  fibre-nucleated  (pp.  594, 
602),  and  the  rodent  ulcers  (p.  724).  At  the  same  time,  this  want  of 
definition  in  the  assumed  genus  of  Cancers  has  been  exemplified,  it  will 
be  observed,  chiefly  by  rare  and  exceptional  cases  ;  all  the  general  facts 
collected  in  the  Lectures  have  illustrated  the  sufficiency  of  the  con- 
current signs  of  cancer  for  a  ground  of  general  classification  (see  p 
386). 

Among  the  different  forms  of  cancer,  I  have  already  said  (p.  745), 
that  there  appear  to  be  unequal  degrees  of  difference,  which  may  be  ex- 
pressed by  speaking  of  three  forms— namely,  the  scirrhous,  medullary, 
and  epithelial — as  species,  and  of  the  remainder  as  varieties,  of  cancer. 
All  that  has  just  been  said  of  the  want  of  circumscription  for  the  so- 
called  genus  will,  I  need  hardly  say,  be  applicable  to  these  smaller 
groups.  But  here  is  the  chief  point,  at  which,  while  avoiding  too  much 
precision,  we  must  also  guard  against  indifference ;  for,  as  it  has  been 
wisely  said,  truth  is  more  likely  to  emerge  from  error  than  from  con- 
fusion. The  species  and  varieties  of  cancer,  as  of  other  diseases,  do  not 
correspond  with  those  of  living  creatures  ;  yet  the  differences  of  the 
groups  thus  named  are  inconsistent  with  the  theory  of  a  single  unchang- 
ing disease ;  and  I  believe  the  future  study  of  the  grounds  of  these  dif- 
ferences will  prove  very  fruitful  both  in  knowledge  and  in  practical 
utility. 

As  yet  we  can  only  speculate  upon  them  in  questions.  Do  they 
imply  so  many  essentially  and  originally  different  morbid  materials  ? 
or  is  there  one  material  for  cancer,  one  carcinogen,  which,  like  an 
organic  radical,  may  form  different  yet  closely  allied  compounds,  in 
its  combinations  with  the  various  substances  provided  by  different 
bloods,  or  different  parts?  Is  not  this  hypothesis  more  appropriaie 
than  the  first  for  the  less  usual  phenomena  of  transformation,  such 
as  I  have  described  as  occui'ring  in  the  progress,  succession,  and 
hereditary  transmission  of  the  cancerous  constitution  ?  Is  it  incon- 
sistent with  the  gradual  fusion  of  the  characters  of  typical  cancer  in 
those  of  other  diseases  ? 


INDEX. 


•09 


ABB 

ABERNETHY,  Mr.,  on  classification 
A    of  tumours,  390  ;  on  pancreatic  tu- 
mours, 556  . 
Abscess,  contents  of  chronic,  292 ;  for- 
mation of,  284-290;  opening  of,  304, 
in  bone,  300  ;  residual,  295 
Absorption  ;  preceded  by  transformation, 
42  ;  of  bone,  190  ;  of  degenerate  parts, 
42  -  of  blood,  136;   of  bloodvessels, 
302;  of  cancer,  819;  of  dead  tissues 
352;  of  inflamed  parts,  304,  311  ;  ol 
inflammatory  lymph,  280,  283 
Actinia,  experiments  on,  122 
Acupressure,  205 

Addison,  Dr.  W.,  theory  of  inflammation, 

232.  note 
Adenoid  tissue,  570  ;  tumour,  555 
Adhesion,    primary,    147;  secondary, 

149 

Adhesions,  formation  of,  264 ;  absorption 

of,  280,  293  ;  degenerations  of,  293 
Adhesive  inflammation,  147,  253 
Adipocere,  81 

Adipose  tumour  :  see  Fatty  tumour 
Age,  as  affecting  repair,  117  ;  general 
relation  to    cancer,   792:   and  see 
Cancer 
Air,  cysts  containing,  399 
Albuminous  sarcoma,  599 
Allocation  of  cancers,  etc.,  672,  799 
Alveolar  cancer  :  see  Colloid 
Amoeboid  movements,  172,  233,  250 
Amputation,  healing   after,    149,  175  ; 

changes  in  nerves  aftor,  112 
Amyloid  degeneration,  78,  note 
Anchylosis,  followed  by  atrophy,  101 
Aneurism  ;  of  bono,  583,  note;  by  anasto- 
mosis, 573  ;  effects  of  pressure  by,  67  ; 
Hunter's  operation  for,  26 
Angeioma,  573 

Annandale,  Mr.,  on  fatty  tumours,  450; 

on  vascular  recurrent  tumours,  585 
Animation,  suspended,  339 
Anstie,  Dr.,  nervous  system  in  nutrition, 

32 

Antlors,  growth  of,  after  castration,  22 
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Antrum,  osseous  growths  of  the,  537 ; 

polypi  in  the,  453  ;  teeth  m  the,  443 
Aplastic  lymph,  249,  278 
Apoplexy,  with  degenerate  cerebral  and 

pulmonary  vessels,  109  ..... 
Arachnoid,  organisation  of  blood-clots  m 

the,  133 
Arcus  senilis,  113 
Arrests  of  development,  2 
Arterial  vascular  tumour,  577 
Arteries,  contraction  of,  204;  degenera- 
tion of,  106 ;  healing  of  injured,  206 ; 
obstruction  of,  inducing  mortification, 
25,  341  ;  inducing  degeneration  in  can- 
cers, 822  :  and  see  Bloodvessels 
Artery,  femoral,  traversing  tumours,  518, 

656,  688 
Ascitos,  fibrine  exuded  in,  326 
Assimilation,  3;  of  blood,  11  ;  in  diseased 

parts,  3 
Assimilative  force,  46 
Asteridse,  repair  in,  120 
Atheroma,  437 

Atheromatous  affection  of  arteries,  106 
Atrophy,  69,  et  scq.  ;  from  pressure,  66  ; 
modes  of,  72  :  see  Degeneration ;  dis- 
tinguished from  inflammation,  323 
Auditory  passages,  polypi  in,  453  ;  exos- 
tosis in,  530 
Auricle,  cysts  fasciculated  like  an,  411 
Autogenous  cysts,  393 


BAKER,  Mr.,  liquefaction   of  blood- 
clots,  279  ;  statistics  of  cancer,  633, 
ct  scq. 

Baly,  Dr.,  on  ulceration,  313 
Barky  warts,  732 

Barlow,  Mr.W.  F.,  on  paralysed  muscles, 

92  ;  on  fatty  degeneration,  82,  note 
Bastian,  Dr.,  on  atrophy  of  central  nerve* 

organs,    93,   note;   on  migration  of 

blood-corpuscles,  233.  note 
Bats,  circulation  in  the  wings  of,  223  ; 

their  temperature,    223;  rhythmical 

contraction  of  veins,  224 
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Baum,  Prof.,  on  teeth  in  the  antrum  443. 

on  aural  1  olypi,  468 
Be  ale,  Dr.,  on  germinal  matter,  139  •  un 

amoeboid  movements,  172,  note 
■Bell  John,  on  aneurism  by  anastomosis, 

0  7  o 

Bell,  Dr.  Joseph,  case  of  myxoma    458  ■ 
on  pulsating  tumour  of  orbit,  683,  note  '■ 
case  of  villous  cancer,  763 
Bell,  Sir  0.,  on  cancerous  cachexia,  643 
Bennett,  Dr.  J.  H.,  on  fibro-nueleated 
tumours,  602;   on  cancroid  disease 
697,  note;  on  blood  in  inflamed  parts,' 

Bernard,  Claude,  nervous  system  in  nutri- 
tion, 30,  326,  note. 

Bickeisteth,  Mr.  E.,  case  of  cartilaginous 
tumour,  608  ;  on  colloid  cancer,  774 
note. 

Billroth,  Dr.,  on  development  of  blood- 
vessels, 169;  on  cylindroma,  470. note; 
on  mucous  polypi,  4  53;    on  salivary 
glandular  tumours,  520,  note 
Birkett,  Mr.,  on  mammary  cysts,  428 ; 

on  mammary  glandular  tumours,  556 
Bites,  etc.,  venomous,  358,  366 
Blastema,  nucleated,  its  development,  142: 

see  also  Nucleated,  blastema 
Bleeding :  see  Haemorrhage 
Blisters,  different  fluids  in,  251 
Blood,  absorption  of  extravasated,  135; 
accumulation  inducing  growth,  52  ;  as- 
similation by,  11 ;  in  cancerous  persons. 
784;    initiating   inflammation,  327; 
death  of,  in  dead  parts,  347  ;  defect  and 
disease  of,  inducing  mortification,  341, 
345;   effusion  in  inflammation,  243; 
effused,  supposed  origin  of  tumours, 
387  ;  extravasated,  in  wounds,  its  dis- 
posal,  133;    in  inflammations,  225; 
influence   on   inflammatory  products, 
250  ;  in  vessels  of  inflamed  parts ,  228  ; 
life  of,  12  ;  maintenance  of  morbid  state 
of,  39 ;  materials  of,  determining  for- 
mation, 19;  morbid  materials  in,  14; 
organisation  of,  133;  in  tied  artories, 
207  ;  regular  supply  for  nutrition,  24  ; 
right  state  of,  for  nutrition,  11,  ct  veq. ; 
clots,  softening  of,  279  ;  stagnant  aftor 
injuries,  152;  transference  of  cancer, 
etc.,  by,  818 
Blood-cells,  length,  etc.,  of  life,  9;  deve- 
lopment of,  44  ;  in  inflammation,  234; 
while,  in  wounds,  151  ;  in  a  clot,  135; 
migration  of,  233,  248,  308 
Blood-scabs,  168 

Bloodressels,  absorption  of,  302;  adapta- 
tion to  atrophy,  89  j  atrophy  of,  105; 
initiating  inflammation,  .'!2(i ;  of  can- 
cers, 659  ;  onclosed  by  cancers,  656, 
688  ;  cancerous  ulceration  of,  712  ;  con- 
traction on  stimulus,  224  ;  in  granula- 
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tions.  1G3  ;  enlarged  in  growing  parts, 
61  ;  in  inflamed  parts,  219;  formation 
of  new  169,  ei  scq.,  248,  272;  obstruc- 
tion of:   see  Arteries;   office  of,  in 
nutrition,  26  ;  relation  to  organisation, 
164;   growth   of,    in    tumours,  581; 
681 ;  supplying  tumours,  446;  in  erec- 
tile tumours,  574 
Boils,  sloughs  in,  345 
Bone,  abscess  in,  300  ;  absorption  of,  190 
300,  353;   aneurism   of,   583,  note'; 
atrophy  of,  99,  it  seq. ;  cancers  of,  625, 
660,  754;  cancerous  ulceration  of  712- 
cartilaginous  tumours  on  or  in,  51o' 
495  ;  degenerations  of,  100,  ct  scq.,  301 '; 
fibrous  tumours  on  or  in,  484:  granu- 
lations on,  152,  153;  hypertrophy  of, 
58  ;  inflammation  of,  297  ;  lengthening 
of,  64  ;  myeloid  tumours  on  or  i'd,  543- 
in  necrosis,  352  ;  nutrition  of,  27  ;  seats 
of  osteoid  cancer,  754  ;  pus  from,  313  • 
serous  cysts  in,  ?99,  note;  softening  and 
expansion  of,  297;  ulceration  of,  313  ; 
Under  cancerous  and  other  ulcers,  384- 
formation  of,  in  cartilaginous  tumours,' 
502 ;  m  fatty  tumours,  450 ;  in  fibro- 
ccllular  tumours,  459 ;  in  fibrous  tu- 
mours, 475;  in  inflammatory  lymph, 
268  ;  in  labial  glandular  tumours,  565; 
in  myeloid  tumours,  544;  in  osseous  • 
tumours,   527,   539;  in   osteoid  and 
medullary  cancers,  539 
Bowman,  Mr.,  on  healing  of  wounds  in 

the  cornea,  334,  note 
Brain,  adaptation  of  skull  to,  60,  ct  scq. ; 
atrophy  of,  110;  bloodvessels  of,  in 
red  softeniDg,  221  ;  cysts  in,  with  fat, 
hair,  etc.,  437;  degeneration  of  minute 
vessels  of,  107  ;  effects  of  its  diseases 
on  the  cord,  111;  effects  of  exercise; 
etc.,   5 ;   penetration  by  ulcer,   3S5  ; 
sloughing  of,  25;  softening  of,  108 
Brain-like  epithelial  cancers,  703 
Breast :  cancer  not  affecting  glandular 
9  tumours  in  the,  562 ;  cancer  of  the, 
following  the  excision  of  glandular 
tumours,  563 ;   hard   cancer  of  the : 
see  Scirrhous  cancer ;   healing  after 
removal  of,   144;  induration   of,  in- 
fluenced by  the  mind,   35 ;  irritable 
tumour  of  the,  493  ;  malignant  fibrous 
tumour  in  the,  774,  ct  seq.  j  medullary 
cancor  of,  673;  myeloid  tumour  in  the, 
552  :  see  also  Mammary  Gland 
Broca,  M.,  011  hereditary  cancer,  790, 
note 

Brodio,  Sir  B.  C,  on  fatty  outgrowths, 
444,  and  tumours,  446.  note ;  on  morti- 
fication, 343,  note,  etc. ;  on  sorpent- 
poisou,  365,  note;  on  cancerous  tubercle, 
724 

Brood-cells  in  cancer,  ("67,  71  I 
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Brow,  cysts  near  the,  436  • 
Brown-Sequard,  M.,  on  repair  of  spinal 
cord,  213;  on  nervous  system  in  nutri- 
tion, 30,  34    . 

Bruch,  Dr.,  case  of  cancer,  782  ;  on  mul- 
tiformity of  cancer-structures,  498 
Budd,  Dr.  W.,  on  symmetrical  diseases,  14 
Duffy  coat  on  blood  in  inflammation,  235 
Burs.-e,  392  ;  with  endogenous  growths, 
418  ;  under  corns,  51,  66 


CACHEXIA  in  cancer,  824 
Calcareous  deposits  in  fibrous  tu- 
•    mours,  478 

Calcareous  degeneration,  73;  of  blood- 
vessels, 105 ;  of  lymph,  280,  283  ;  of 
cancer,  821 

Callus,  180 

Cancellous  osseous  tumours,  528 
Cancer:  general  pathology  [for  special 
pathology,    see  the    specific  names, 
Scirrhous,  etc.].    Origin  of  cancer-cells 
from  connective  tissue,    804 ;  from 
epithelium,  806;    constitutional  and 
specific  disease,  781  ;  preceding  _ condi- 
tions, 782;  morbid  material  in  the 
blood,    782 ;   appropriate_  part,  783  ; 
necessity  of  their   coincidence,  783  ; 
and  of  considering  it,  783;  nature  of  the 
cancerous  blood,  783 ;  cancerous  particles 
in  it,  784  ;  chemistry,  785  ;  glandu- 
lar,  807  ;  incompatibility,  785  ;  me- 
thod of  its  production,  786;  by  in- 
heritance, 787  ;  modification  therein, 
789  ;    inoculation,    791  ;  favourable 
condition   of  sex,    792;   age,  792; 
constitutional   degeneracy,  793;  cli- 
mate,    794  ;    mental   distress,    795 ; 
increase  of  cancerous  diathesis,  796  ; 
suspension,   797  ;  modification,   797  ; 
supersession,  797.    Apt  locality,  797  ; 
most  and  least  frequent  seats,  797;  allo- 
cation, 799  ;  liability  of  innocent  tu- 
mours, 799  ;  whence  supposed,  799  ; 
acquired  aptness,  801 ;  congenital  de- 
fect, 801  ;  disease,  801 ;  injury,  802 ; 
rule  thence  derived,  802 
Cancer  structures,  development  of,  804; 
construction,  807;   infiltration,  808; 
changes  in  affected  parts,  808  ;  primary 
cell-forms,  808  ;  diagnosis,  808  ;  multi- 
formity, 809;  conformity  with  normal 
types,  810  ;  stroma,  811  ;  bloodves- 
sels, 812;  chemistry,  812;  lifo,  813; 
growth,  814;  two  ministrant conditions, 
814;  localised  cancer,  816 ;  extension, 
815;  in  lymphatics,  81 5 ;  mult i plication, 
816;  by  contact,  816;  on  continuous 
surfaccs,816;  in  groups, 817 ;  to  distant 
parts,  817;  by  increasing  diathesis,  818; 
by  transference  in  blood,  818;  dogene- 
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rations,  820;  diseases,  822;  softening 
822;  ulceration,   823;  constitutional 
effects,  823;    primary  and  secondary 
cachexia,  824  ;  effects  of  removal,  824  ; 
nosology",  824 
Cancerous  growths  in  cysts,  434  ;  disease 
in  erectile  tumours,  586  ;  and  cartilagi- 
nous tumours  mixed,  523  ;  following 
the  excision  of  mammary  glandular 
tumours,  563 
Cancerous  parents  :  tumours  in  the  child- 
ren of,  564 
Cancroid,  697 

ulcer,  724 ;  of  the  face,  623 
Canton,  Mr.,  on  the  amis  senilis,  113 
Capillary  vascular  tumours,  575 
Capsules,  laminated,  715  ;  investing  tu- 
mours, 445 
Carcinoma,  807,    815;   fibrosum,  628; 

reticulare,  606  :  see  Cancer 
Carpenter,  Dr.,  on  combination  of  morbid 
poisons,  370  ;  on  morbid  material  in 
blood,  368 ;  on  the  individual  life  of 
parts,  5,  note ;  on  vital  and  physical 
forces,  46,  note 
Cartilage,  repair  of,  194;  inflammation  of, 
307  ;  increase  in  inflammation,  271  ; 
ulceration  of,  307;  in  fibro-cellular  tu- 
mours, 459 
Cartilaginous  tumours:  goueral  seats, 495 ; 
on  or  in  bones,  496 ;  construction,  496; 
texture,  497 ;  microscopical  structure, 
498  ;  of  basis,  498 ;  of  cells,  499  ;  of 
nuclei,  500 ;  growth,  503  ;   size,  503  ; 
ossification,  505 ;  degeneration  or  defect, 
507  ;  softening,  507  ;  cysts,  508  ;  case 
of  extreme  softness,  508  ;  sloughing  and 
suppuration,  510.    Of  the  long  bones, 
510  ;  of  the  jaws,  512;  of  the  skull  and 
vertebrae,  513  ;  of  the  hands,  514;  by 
the  parotid  and  sub-maxillary  glands, 
517.    General  nature,  520;  recurrence, 
521 ;  extension  along  lymphatics,  522; 
hereditary,  523  ;  conjunction  with  can- 
cer, 523  ;  and  with  other  tumours,  525 
Castration,  effects  of,  on  antlers,  etc.,  22 
Catalytic  action  of  discharges,  315 
Cauliflowor  appearance  of  papillary  tu- 
mours,  588  ;  excrescences  of  uterus, 
722 

Cavernous  tumours,  573,  580,  587 
Centres  of  ossification,  hypertrophy  at, 
60 

Cerebri  form  cancer:  see  Medullary  Cancer 
Chancre,  lymph  in,  267 
Channelling  of  bloodvessels,  162 
Cheesy  metamorphosis,  569 
Chemical  composition  :  relation  to  vital 

activity,  158 
Chemical  changes  in  granulations,  158 
Chimney-sweep's  cancer,  733:  and  see 
Epil  helial  Cancer 
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Cholostcarino  in  cysts,  403,  4-10 

Cholesteatoma,  439 

Chondroma,  495,  note 

Chorda  dorsalis  cells  in  a  cartilaginous 

( umour,  505  • 
Chorion,  cystic  disease  of,  469 
Chronic  mammary  tumour,  556 
Church,  Dr.,    on  lymphoid  mediastinal 

tumours,  572 
Cicatrices  :  see  Scars.    Cancer  of,  726 
Ciliated  epithelium  in  cysts,  395 
Clarke  Lockhart,  Mr.,  on  connective  tissue 
in  spinal  cord,  112;  on  atrophy  of  cen- 
tral organs  of  nervous  system,  93, 
note 

Cleland,  Prof.,  on  absorption  of  dead 
bone,  353,  note ;  on  tumours  of  dura 
mater,  589 

Climate  :  relation  to  cancer,  794 

Clitoris,  cancerous  cysts  in  the,  435  ;  out- 
growth of,  455 

Clot :  see  Blood-Clot 

Coagiilable  lymph,  244  :  see  Lymph 

Cohuheim,  Dr.,  theory  of  inflammation, 
233,  note,  249,  note,  308,  note 

Cold,  producing  mortification,  344 

Colloid  cancer;  primary  seats  of,  767; 
general  characters,  768  ;  manner  and 
extent  of  growth,  768  ;  mingled,  769  ; 
minute  structure,  769 ;  analysis,  770  ; 
relations  to  other  cancers,  772;  general 
relations  of  eysts  to  cancers,  773  ;  ge- 
neral history  of,  774  ;  likeness  to  carti- 
laginous tumours,  508 

Colloid  cysts,  412 

Collonema,  452 

Colossal  cells,  546  ;  capillaries,  724 

Common  disease,  354 

Complemental  nutrition,  17,  et  seq. ;  ■  in 

disease,  19 
Compound  cysts,  417 
Concurrent  development  of  organs,  23 
Conditions  of  nutrition  :  see  Nutrition 
Condyloma,  589 

Congenital  defects;  liability  to  disease, 
751,  801 

Congenital  excesses ;  contrast  with  tu- 
mours, 377,  note 

Congenital  hypertrophy,  53 ;  cysts  in 
neck,  402 

Congestion,  active,  225,  et  seq.;  mechani- 
cal, relation  to  inflammation,  326 
Conglomerate  tumour,  517,  note 
Conical  clot,  205 

Conjunctiva,,  inflamed  after  stimulus  of 
retina,  331 

Connective  tissue  corpuscles;  their  pro- 
bable  use  in  nutrition,  28;  develop- 
ment, in  newly-formed  skin,  214  ;  proli- 
feration of,  in  inflammation,  217;  in 
cancer,  804 

Connective  tissuo;  development  of,  140; 
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mucous  form  of,  458;  structure  of,  140- 

tumour  of,  451 
Constitutional  diseaso,  359,  et  seq. :  soo 

Specific  Diseases  ;  become  local,  814; 

uj  cancer,  780,  et  seq. 
Contraction  of  organised  inflammatory 

products,  267 
Cooke,-  Dr.,  case  of  recurring  mammary 

proliferous  cysts,  433 
Cooper,  Sir  A.  P.,  on  chronic  mammary 

tumours,  427,  556  ;  on  irritable  tumours 

of  the  breast,  493 
Coote,  Mr.,  on  vascular  tumours,  402, 

580 

Cord,  spinal,  consequences  of  injury,  34  ; 
atrophy  of,  112 

Cornea,  fatty  degeneration  of  113;  in- 
flammation of,  308  ;  ulceration  of,  32 

Corns,  66  ;  bursa  under,  51 

Corps  fibreux,  471,  note 
lunomine,  414 

Corpuscular  lymph,  245  :  see  Lymph 

Corrosive  properties  of  discharges,  315 

Cowperian  cysts,  407 

Cranium:  see  Skull 

Croupous  lymph,  250,  note 

Crystals,  repair  of,  118 

Cm-ling,  Mr.,  on  atrophy  of  bone,  87  ;  on 
fibro-cystic  disease  of  the  testicle,  476; 
on  scrotal  cancer,  701,  740 

Cutaneous  outgrowths,  454 

proliferous  cysts,  435  ;  with 
perfect  skin,  435  ;  in  the  ovaries,  436 ; 
in  the  subcutaneous  tissue,  436 ;  in 
various  parts,  437 

Cuticle,  life  of,  8  ;  thickening  of,  66  ;  de- 
velopment of  new,  214;  formed  on 
granulations,  155;  separating  over  ab- 
scesses, 305 

Cuticular  cysts,  437 

Cylindroma,  469 

Cylindriform  epithelial  cancer,  718 
Cysts  or  cystic  tumours,  392 ;  primary  and 
secondary,  393;  mode  of  origin,  394; 
general  structure  of,  395  ;  modes  of  de- 
velopment, 396  ;  their  various  contents 
397;  endogenous  formation  of,  419; 
with   endogenous  cancerous  grow  lis, 
434  ;  with  cholestearine,  403  ;  colloid, 
412;  complex  ovarian,  418  ;  compound 
or  proliferous,  417;  connected  with 
Cowper's  glands,  408  ;  with  organ  of 
Giraldes,  414  ;  with  organ  of  Kosen- 
mullor,  416  ;  cutaneous  proliferous,  435; 
dilatation,  413;  gaseous,  399;  glan- 
dular proliferous,  418  ;  mammary  pro- 
liferous, 424;  Meibomian,  436,  note; 
mucous,  407;  near  or  in  Fallopian  tube, 
415  ;  containing  oily  or  fatty  matter, 
412;  proliferous  in  the  thigh  and  other 
parts,  430;  proliferous  recurring,  132; 
sanguineous,  409  jsib.iceous,  epidermal, 
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or  cuticular,  437  ;  containing  semen  01 
other  secreted  fhrds,  413  ;  serous,  399  ■ 
simple  or  barren,  enumeration  of,  392 

•  synovial,  406;  containing  teeth,  442 
with  cancer  in  the  breast,  405 ;  with 
cancers  of  glands,  676  ;  with  epithelial 
cancers,  714  ;  general  relation  to  can- 
cers, 773  ;  in  cartilaginous  tumours, 
508 ';  in  fatty  tumours,  450  ;  in  fibrous 
tumours,  476;  in  myeloid  tumours 
544  :  in  vascular  tumours  or  nsevi,  585 

Cystic  cancer :  see  Colloid 

Cystoid  growths,  417 

Cysto-sarcoma,  417,  note,  558,  note 


DALYELL,  Sir  J.  C  experiments  on 
Hydra,  Tubularia,  etc  ,  122,  ct  sea. 
Darwin,  Mr.,  23,  119,  note 
Dead  parts,  separation  of,  42 
Death,  and  degeneration,  distinguished, 

42,  338  ;  natural,  of  parts,  4 
Decay,  natural,  of  parts,  4  :  see  Degenera- 
tion, 69 

Degeneration ;  general  meaning  of,  70  ; 
natural  occurrence  in  old    age,  70 ; 
natural  issue  of  life,  70  ;  design  of  de- 
generations, 71  ;  their  importance  iu 
pathology,  72  ;  methods  of,  72  ;  amy- 
loid, 78,  note ;  withering,  72 ;  fatty, 
73;   calcareous,  73;   pigmental,  74; 
thickening  of  primary  membranes,  74  ; 
combinations,  75  ;  their  occurrence  be- 
fore old  age,  75  ;  distinction  from  dis- 
eases, 76  ;  general  diagnosis,  76  ;  re- 
lations with  development,    76 ;  and 
with  diseases,  78 ;    liquefactive,  78  ; 
conditions  of,  86  ;  spontaneous  atrophy 
or  degeneration,    88 ;   contrast  with 
hypertrophy,  86 
Degeneration  and    death  distinguished, 
42,  338  ;  mixed  with  morbid  processes, 
10  ;  of  the  fangs  of  teeth,  8  ;  in  inflamed 
parts,  296,  et  seq.;  of  inflammatory 
products,  277  ;  of  cancer-cells,  615,  685, 
713,  750;  of  cancers,  820 
Dendritic  vegetation,  669,  764 
Dentigerous  cysts,  442 
Deterioration  of  parts,  sources  of,  4 
Determination  of  blood,  226 
Development,  meaning  of,  2,  261  ;  sepa- 
rate from  growth,  2 ;  arrests  of,  2 ; 
determination  of  the  order  of,  22;  as 
part  of  the  formative  process,  43 ;  in 
hypertrophy,  48  ;  consumption  of  force 
in,  11  (i  ;  arrest  or  error  of,  in  granula- 
tions, 156  ;  congenital  excess  of,  con- 
trast with  tumours,  377,  note 
Developments  of  inflammatory  product  s, 
260 

Dickinson,  Dr.,  on  atrophy  of  nerves  after 
amputation,  111 
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Dilatation  tumours,  113 
Diseased  parts,  assimilation  m,  37 
Diseases  occurring  only  once,  38 
Diseases  of  cancers,  822  ;  of  granulations, 

157  •  of  organised  lymph,  v>96 
Dittrich,  Prof.,  on  pulmonary  apoplexy, 

109 

Dropsies,  fibrinous,  240 

Duncan,  Dr.  M.,  on  hemorrhage  from 

uterine  tumours,  480,  note 
Duration  of  life  in  parts,  9 
Dysentery,  ulcers  in,  313 


EAE,  vascular  tumour   of  the,    577 ; 
fibrous  tumours  in  the  lobules  of  the, 
486 

Eburnation  of  bono,  301 
Ecchondrosis,  495 

Elastic  tissue  in  adhesions,  268;  in  fibrous 

tumours,  475 
Election,  seats  of,  15 
Elective  affinity  in  nutrition,  45-47 
Elephantiasis  scroti,  455 
Embolic  extension  of  cancer,  815 
Encephaloid  :  see  Medullary  Cancer 
Enchondroma,  495,  et  scq.;  see  Cartila- 
ginous Tumour 
Enchondroma  mucosum,  507 
Endogenous  cells,  in  cancer,  667,  715 

cysts,  418  :  see  Cysts 
Energy,  conservation  and  transformation 

of,  46  ;  potential,  47 
Epidermal  cysts,  437 
Epidermis,  growth  of,  49 
Epithelial  cancer;  primary  seats,  696; 
secondary,  696;  superficial  form,  698; 
warty  and  other  external  characters, 
699  ;  distinction  from  common  warty 
growths,  701,  734;  interior  structure, 
703;    peculiar    soft    material,    703  ; 
papillary  and  deep-set  portions,  704 ; 
infiltrated     cancer-structures,     705  ; 
stroma,  706;  de&p-seaUd  form,  707; 
cases,  707;   ulceration,  .710;  micro- 
scopic structures,  712  ;  their  arrange- 
ment, 712;  varieties,  713;  melanotic, 
718;  cyiindriform,  718;  intermediate, 
718.     In    lymphatic    glands,    719  ; 
primary,  720;  lungs,  721  ;  heart,  721  ; 
icterus  and  vagina,  111  ;  diagnosis  from 
other  cancers  and  from  rodent  ulcers, 
723 ;   cancer  of  cicatrices,  726.  Pa- 
thology :  influence  of  sex,  728  ;  age, 
729;  hereditary  disposition,  730;  in- 
jury or  disease,  732  ;  warts,  733  ;  can- 
cer-structures  now    formed  in  them, 
734 ;   general    health,  730  ;  growth, 
736;   ulceration,  737;   pain  and  ca- 
chexia, 737 ;  multiplication,  738  ;  varia- 
tions according  to  soat,  739;  duration 
of  life,  740 ;  rules  for  oporations,  741 ; 
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in  cases  of  recurrence,  742 ;  relations 
to  other  cancers,  712 
Epithelioma,  696,  note 
Epithelium,  on  adhesions,  etc,  268 
Epulis,  485 
Erectile  tumours,  (373 
Eysipelas,  suppuration  in,  290 
Ethmoid  bono,  with  cartilaginous  growth 
513 

Excoriation  in  inflammation,  31 4 
Excretion  office  of  each  part,  17 
Excretions,  mutual,  between  organs,  23 
Exercise,  effects  of,  in  tissues,  4;  inducing 

growth,  51  ;  atrophy  in  defective,  86 
Exostosis,  528  ;  foliated  or  periosteal,  754; 

spongy  or  fungous,  661 
Exudation,  inflammatory,  214 
Eye,  acute  cancer  of  the,  681  ;  medullary 

cancer  of,  672,  686  ;  melanoid  cancer 

of,  748 
Eyelash,  life  of  an,  6 


FACE,  growths  on  the  bones  of  the,  513, 
535 

False  membranes,  265,  et  seq. 

Fat,  formed  in  adhesions,  268 ;  in  the 
place  of  atrophied  muscles,  90 ;  in 
nerves,  111 

Fatty  degeneration,  73,  79  ;  general 
characters  of,  79 ;  wasting  of  nuclei, 
80  ;  source  of  the  fatty  matter,  81  ; 
imitative  chemical  changes,  81  ;  adi- 
pocere,  81  ;  relation  to  defective  nutri- 
tion, 82  ;  as  in  old  ago,  82  ;  two  modes 
of  atrophy  in  old  persons,  82 ;  causes 
of  fatty  degeneration,  83  ;  correspond- 
ence with  those  of  wasting,  83  ;  relation 
to  general  obesity,  84 ;  of  voluntary 
muscles,  89 ;  of  the  heart,  94 ;  of  the 
uterus  and  the  smooth-fibred  muscles, 
99  ;  of  bones,  99  ;  of  bloodvessels,  105  ; 
nervous  tissues,  109;  cornea,  113; 
lymph,  278,  282,  293;  of  inflamed 
parts,  308^ 

Fatty  matter  in  degenerate  parts,  43; 
in  the  uterus  after  delivery,  99 

Fatty  tumours:  outgrowths,  444  ;  in  the 
heart,  444 ;  tumours,  tissue  of,  445  ; 
its  arrangement,  445;  capsule,  445; 
bloodvessels,  446;  multiplicity,  416; 
soats,  447  ;  shifting,  447  ;  deep-seated, 
449;  growth,  449;  diseases,  450; 
causes,  451  ;  in  emaciated  persons,  376 

Femur,  lengthening  of,  63  ;  absorption  of 
neck,  301  ;  tumour  detached  from  the, 
529  ;  frequent  scat  of  ostooid  cancer, 
755 

Fever,  cancer  withering  in,  786 

Fibrino  in  effused  fluids,  240;  delayed 

coagulation,  241  ;    degenerations  '  of, 

277 
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Fibrinous  form  of  inflammatory  lymnh 
249 

Fibrinogen,  240 

Fibrinoplastic  substances,  241  . 
Fibro-calcareous  tumours,  477 

cellular  tissue,  development  of,  1 39, 

et  seq. 

Fibro-ccllular  tumours.  Previous  descrip- 
tions, 451  ;  Polypi,  452-454.  Cutaneous 
outgrowths,  454;  elephantiasis,  455; 
fibro-cellular  tumours,  general  form, 
etc.,  456 ;  texture,  457  ;  microscopic 
structure,  458 ;  myxomatous  variety, 
458  ;  chemical  character,  459  ;  contain- 
ing cartilage  or  bone,  459  ;  degenerate, 
459;  seats,  460;  in  the  scrotum,  461  ; 
by  the  vagina,  462  ;  in  the  limbs,  464 ; 
in  the  testicle,  etc.,  465;  general  history, 
growth,  etc.,  466 

Fibro-cystic  tumours,  476 ;  with  cartilage, 
508 

Fibroid  tumours,  rocurring,  594,  et  seq. 

Fibro-nucleated  tumours:  general  char- 
acters and  cases,  602 

Fibro-plastic  tumours,  542 

Fibrous  cancer,  774 

tissue,  ossification  of,  in  bony 
tumours,  534  ;  fibrous  tumours  in  or 
near,  482  ;  in  cancer,  611 

Fibrous  tumours.    Polj'pi :  of  the  uterus, 
472 ;  of  the  pharynx,  472 ;  rectum, 
472.    Tumours :  general  shape,  473  ; 
capsule,  473  ;  texture,  473  ;  plan  of 
fibres,  474 ;  vascularity,  474  ;  micro- 
scopic structure,  475  ;  muscular  form 
or  myoma,  475;  cysts,  476;  calcareous 
deposits,  477;  fatty  degeneration  of 
478;  seats,  478;  uterus,  478;  nerves, 
480.    Subcutaneous,  481  ;  protruding, 
481  ;  near  fibrous  tissues,  4S2 ;  of  the 
jaws,  484;  in  the  lobules  of  the  ears, 
486  ;  multiplicity,  486  ;  growth,  487  ; 
general  nature,  487  ;  malignant,  775 
Fibula,  acute  cancer  of  the,  681 ;  cartila- 
ginous tumour  in  the,  512 
First  intention,  union  by,  143,  148 
Food,  effects  of,  in  the  formation  of  tis- 
sues, 20 

Foot,  atrophy  of,  68 ;  cartilaginous 
tumour,  514  ;  fibro-cellular  tumour  in 
tho,  465  ;  fibrous  tumour  in  the,  482 

Forces,  actuating  tho  formative  process, 
45  ;  conservation  of  force,  46 

Form,  organic,  dependent  on  composition, 
47 

Formative  force,  45;  its  method,  45; 
hypothesis  concerning,  47  ;  illustrated 
in  repair,  116 

Formative  process ;  its  modes,  1;  itsprr- 
cision,  17-47;  disposal  of  old  particles, 
42  ;  degeneration  and  death,  42  ;  in- 
stanced' in  teeth,  etc.  42  ;  development 
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of  now  particles,  43  ;  influenceof  nuclei, 
44;  repetition  of  parts,  44.;  likeness  to 
older  structures,  44;  nature  of  formative 
forces,  45  ;  theory  of  assimilation,  4o  ; 
its  inapplicability,  45  ;  formative  force, 

45  ;  as  in  development,  46  ;  its  method, 

46  ';  dependence  of  form  on  composition, 

47  ;  hypothesis,  47  :  see  also  Nutrition 
Fox,  Dr.  W.,  on  ovarian  cysts,  421  ;  on 

inoculation  of  tubercle,  571 
Fractures,  share  of  the  blood  in  repairing, 
135  ;  followed  by  partial  atrophy,  87  ; 
ununited,  192  ;  spontaneous,  in  atrophy, 
99  ;  in  mollities  ossium,  103  ;  in  can- 
cerous patients,  626:  see  Repair  of 
Fractures 

Frogley,  Mr.,  cases  of  cartilaginous  tu- 
mours, 503 
Frog's  web,  experimental  injuries  of,  151, 

223,  etc. 

Frontal  sinuses,  osseous  tumours  in  the, 
532 

Fungus  haematodes,  059,  687,  753 


GANGLIONS,  407 
Gangrene:   see  Mortification;  re- 
lation to  ulceration,  315 
Gaseous  cysts,  399 
Gelatiniform  cancer :  see  Colloid 
Gelatinous  polypi,  452 

sarcoma,  452,  517 
Generalisation  of  cancer,  820 
Genital  organs,  relations  of  development 
of,  22 

Gerlach,  Dr.,  on  osteoid  cancer,  758,  note  ; 
on  villous  cancer,  765,  note 

Giraldes,  organ  of,  414 

Glands,  products  of  inflamed,  255 

Gland-cells,  length  of  life,  10 

ducts  involved  in  cancer,  611 
growths,  intra-cystic,  378,  418,  et 
seq. ;  outlying,  378 

Glandular  cancer,  807 

tumours :  general  relations, 
555 ;  mammary,  556  ;  usual  seats, 
557 ;  shape,  etc.,  557 ;  construction, 
557  ;  structure,  558  ;  microscopic 
structure,  559 ;  growth,  560 ;  pain, 
560  ;  disappearance,  561 ;  large  size, 
561;  in  the  male,  562;  relation  _  to 
cancer,  562 ;  in  cancerous  families, 
563;  Labial,  564;  Prostatic,  565; 
Thyroid,  565  ;  Lymphatic,  568  ; 
iMixcd,  on  the  parotid  and  submaxil- 
lary glands,  51 7 

Glioma,  467 

Globes  epidermiques,  715 

(i  lossy  fingers,  32,  332 

Glugo,  Prof.,  on  albuminous  sarcoma,  599  ; 

inflammatory  globules  of,  282 
Goodsir,  Prof.,  on  absorption  and  ulcera- 
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tion,  313,  note;  on  ulceration  of  car- 
tilage, 307  ;  on  erectile  tumours,  574  ; 
on  nuclei  in  bone  corpuscles,  27  ;  on 
multiplication  of  nuclei,  249,  note 

Graafian  vesicles  forming  cysts,  418 

Granulations,  process  of,  149;  and  see 
Eepair  by  granulation  ;  ossification  of, 
182  ;  effects  of  inflammation  and  con- 
gestion on,  263  ;  of  cancer,  638 

Granulation-cells,  140 

Granule  cells  and  masses,  283,  etc. 

Growth,  meaning  of,  3  ;  separate  from 
development,  2,  120;  its  nature,  48; 
various  duration,  48  ;  adapted  to  need, 
48  ;  hypertrophy,  49  ;  its  rule,  49  ;  in- 
stanced in  cuticle  and  muscle,  49  ;  with 
development,  50  ;  in  the  uterus,  etc.,  50 ; 
conditions  necessary,  51  ;  conditions  in- 
ducing hypertrophy,  51 ;  increased 
exercise,  52 ;  increased  materials  for 
nutrition,  52;  increased  blood,  53  ;  mor- 
bid andinflammatory  hypertrophies,  54; 
simple  and  numerical  hypertrophy,  57 ; 
consumption  of  force  in,  116  :  see  also 
Hypertrophy 

Gulliver,  Mr.,  on  absorption  of  bone,  301  ; 
on  degeneration  of  arteries,  106;  on 
softening  of  clots,  278,  note 

Gum-cancer:  see  Colloid 

Gums,  cysts  connected  with  the,  403,  442 ; 
fibrous  tumours  of,  485 


H.EMATOID  Cancer,  752 
Hair,  life  and  death  of,  6  ;  change  of 
colour  under  nervous  influence,  31 ;  ex- 
cretion by,  18  ;  increased  growth  in 
afflux  of  b'ood,  52  ;  in  cysts,  436,  etscq. 
Hair-follicles  ;  growth  into  cysts,  438 
Hancock,  Mr.,  on  fatty  degeneration  of 

the  bladder,  99,  note 
Hands,  cartilaginous  tumours  in  the,  514 
Hannover,  Prof,  on  epithelioma,  697,  719, 
etc. 

Harelip,  healing  after  operations,  149 
Harting,  Prof.,  on  growth  of  muscles,  57 
Hawkins,  Mr.,  on  cancerous  ulcers,  etc., 
724,  726,  note ;  on  epulis,  485 ;  on 
cystic  tumours,  586 
Healing:  see  Repair;  in  paralysed  limbs, 

33  ;  of  ulcers,  316 
Heart,  atrophy  and  degeneration  of,  86, 
et  seq.,  94;  cancer  in,  722;  fatty  de- 
generation of  inflamed,  94,  306  ;  f  itly 
growths  in,  444;  growth  of,  48;  mal- 
formed, 2 
Heat  in  inflammation,  317 
Helmhollz,  Prof.,  on  changes  in  muscles,  4 
Hemiplegia,  state  of  muscles  in,  92 
Hemorrhage,  arrest  of,  205  :  from  cancers, 

687  ;  from  fibrous  tumours,  480 
Honle,  Prof.,  theory  of  inflammation,  832 
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Hereditary  disposition  to  cancer,  786; 
disease,  transformation  in,  361 ;  car- 
tilaginous tumours,  522  ;  cysts,  438  ; 
osseous  tumours,  539 
Hernia,  lymph  in  the  sac  and  intestine, 

254;  with  sloughing,  35!) 
Herpes,  lymph  of,  245,  284 
Hewett,    Mr.  Prescott,  on  membranes 

formed  from  blood-clots,  133 
Hoclgkin,  Dr.,  his  account  of  cysts,  419 
Home,  Sir  E.,  on  vessels  in  lymph,  275 
Homologous  parts,  similar  diseases  of,  16 
Homologous  and  heterologous  tumours, 
375 

Horns,  588 ;  epithelial  cancers  like, 
701 

Humerus,  cartilaginous  tumours  on  the, 
511  ;  osteoid  cancer  of,  754 

Humphry,  Professor,  on  hypertrophy  of 
muscles,  56  ;  on  softening  of  fibrous 
tumours,  478,  note ;  on  removal  of 
tumours,  440;  on  torsion  of  arteries, 
205 

Hunter,  John,  on  effects  of  pressure,  66  ; 
on  hypertrophy  of  muscles,  55,  57  ;  on 
incompatible  diseases,  786 ;  on  increased 
action  in  inflammation,  320  ;  on  molli- 
ties  ossiuru,  103 ;  operation  for  aneu- 
rism, 26;  on  subcutaneous  injuries,  131 ; 
on  union  by  first  intention,  143  ;  on 
union  by  adhesion,  147;  on  union  of 
granulations,  154 ;  removal  of  large 
tumour,  518 

Hutchinson,  Mr.,  on  rodent  ulcers,  726 

Huxley,  Mr.,  case  by,  370 

Hyaline  cylinders,  469 

Hydatid  disease  of  testicle,  387 

Hydatid  mole,  468 

Hydra,  repair  in,  121 

Hydrocele-fluid.  241  ;  encysted,  of  the 
cord,  413  ;  with  spermatozoa,  413 

Hydrocephalus,  hypertrophy  of  skull  in, 
58 

Hydrops  fibrinosus,  240 

Hygroma,  399  ;  colli  cysticum  congeni- 

tum,  400 
Hyperostoses,  527 
Hyperplasia,  57 

Hypertrophy  :  for  general  history,  see 
Growth.  Of  uri nary  bladd er,  55 ;  other 
involuntary  muscular  parts,  56 ;  induced 
by  obstaclos  to  their  action.  56;  growth 
of  fibres,  57.  Of  bone  :  in  the  skull,  58; 
in  hydrocephalus,  58;  with  shrinking  of 
the 'brain,  60  ;  especially  at  the  original 
centres  of  ossification.  60.  Lengthening 
of  bonos,  62;  with  curvature  of  the 
tibia,  63;  inequality  of  limbs,  64.  Of 
cuticle,  6(i ;  effects  of  pressuro,  66; 
from  within  mid  from  without,  66;  oc- 
casional and  constant,  68.  Of  thyroid 
and  other  glands,  378  ;  or  mammary 


TNF 

gland,  556 ;  of  cancerous  parts,  808 ; 
contrasted  with  tumours,  373  ;  distin- 
guished from  inflammation,  323 ;  inflam- 
matory, 256  ;  discontinuous  and  con- 
tinuous, 388 


TCHOR,  315 

-L    Imbibition,  by  parts  of  nutrition,  27 
Immediate  union,  healing  by,  143 
Impairment  of  parts,  sources  of,  4 
Inaction,  or  incubation,  after  injury,  151, 
361 

Incompatibility  of  cancer  and  other  dis- 
eases, 786 

Incorporation  of  materials  of  the  blood, 

19,  362 
Incrusted  warts,  733 
Incubation  of  disease,  361 
Infiltrations,  general  characters  of,  381, 

389 

Inflammation,  phenomena  of,  218  ;  altered 
supply  of  blood,  219;  enlargement  of 
vessels,  219  ;  method  of,  219  ;  gorging 
with  blood,  220  ;  increased  redness,  220  ; 
appearance  of  newvessels,  221;  changed 
shape  of  vessels  222;  changed  move- 
ment of  the  blood,  223  ;  observed  in 
bats'  wings,  223  ;  contraction  of  stimu- 
lated vessels,  224 ;  subsequent  dilatation, 
224;  adapted  movement  of  the  blood, 
225 ;  effects  of  various  stimuli,  225  ; 
producing  determination  of  blood,  225  ; 
retardation  of  blood,  226 ;  stagnation, 
227  ;  observations  in  bats'  wings,  228; 
summary  of  changes  in  the  blood  and 
vessels,  229  ;  non-coagulation  of  the 
stagnant  blood,  230 ;  causes  of  the 
changed  movement  of  the  blood,  230. 
Changed  composition  of  the  blood,  231 ; 
change  in  its  corpuscles,  232 ;  buffy 
coat,  235. — Products  of  inflammation, 
237;  Scrum,  240;  containing  fibrinogen, 
240  ;  delayed  coagulation,  241  ;  fluid 
of  mechanical  dropsies,  242.  Blood. 
242 ;  frequency  in  pneumouia,  243 ; 
blood-stained  lymph,  243.  Inflamma- 
tory Lymph,  244  ;  fibrinous,  244  ;  cor- 
puscular, 244;  corpuscles,  245;  their 
developments,  etc.,  246  ;  mixed  lymph, 
249;  plastic  and  aplastic  varieties, 
250.  Influence  of  the  blood  on  inflam- 
matory lymph,  250 ;  observed  in  the 
effects  of  blisters,  251.  Influence  of 
the  tissue  inflamed.  253  ;  examples  and 
exceptions.  253.  Influence  of  the 
degroo  of  inflammation.  255.  Sum- 
mary of  influences  determining  adhesive 
or  suppurative  inflammation,  256. 
Mucus,  2H7  ;  mixed  lymph,  258 :  pig- 
mental colls,  259.— Developments  of 
inflammatory    products,    260 ;  inde- 


INDEX. 


835 


INP 

pendent  life,  261 ;  and  meaning,  261  ; 
and  necessary  conditions,  262;  cessation 
of  inflammatory  process,  26.3;  and  of 
passive  congestion,  263  ;  what  deter- 
mines the  direction,  264  ;  formation  of 
adhesions,  etc.,  265  ;  of  fibrous  or  con- 
nective tissue,  266;  its  contraction,  267  ; 
of  adipose  tissue,  268;  of  elastic  tissue, 
268  ;  epithelium,  268  ;  bone.  268 ;  car- 
tilage, 271 ;  muscular  fibre,  271 ;  blood- 
vessels, 272 ;  lymphatics,  273  ;  nerve- 
fibres,  274 ;  times  for  development, 
274— Degenerations  of  inflammatory 
products,  278;  conditions  favouring, 
277;  infibrine,  withering,  277;  fatty, 
279;    liquefactive,    279;  resolution, 

279  ;    calcareous,     280  ;  pigmental, 

280  ;  in  the  corpuscles,  withering,  281  ; 
fatty,    282  ;    absorption   of  granular 
matter,    283 ;   calcareous,    283  ;  pig- 
mental,    283. —  Pus;  inflammatory 
suppuration  ;  origin  of,  from  pre-exist- 
icgtissue  elements,  283 ;  from  migration 
of  white  blood-corpuscles,  248 ;  transfor- 
mation of  lymph  into  pus,  284 ;  relations 
of  inflammatory  and  reparative  suppu- 
ration, 285  ;  abscess,  286  ;  its  form- 
ation, etc.,  286  ;  opening,  304  ;  chronic 
abscess,  289  ;  diffuse  suppuration^  289  ; 
superficial  suppuration,  290  ;  relation  of 
pus  to  mucus,  291 ;  relation  to  abrasion 
and  ulceration,  291 ;  degenerations  of 
pus-cells,  292 ;  various   contents  of 
chronic  and  recurrent  abscesses,  292. 
Degenerations  of  organised  lymph,  293  ; 
wasting,'293  ;  fatty  and  calcareous,  293  ; 
pigmental,  294  ;  diseases,  294  ;  haemor- 
rhages, inflammations,etc,  294;  residual 
abscesses,  295.    Changes  in  the  tissues 
inflamed  ;  all  injuries,  296  ;  their  dou- 
ble source,  296  ;  softening.  296  ;  expan- 
sion, 298  ;  absorption,  300  ;  in  open- 
ing of  abscesses,  303  ;  fatty  and  other 
degenerations,  305,  et  sea. — Ulceration, 
310  ;  dependent  on  inflammation,  311  ; 
ejection  of  particles,  311  ;  solution  of 
them,  313  ;  corrosion,  314  ;  ichor,  315; 
healing,  316. — Signs,  nature,  and  causes 
of  inflammation;  redness,  317;  heat, 
317;  swelling,  318;  pain,  319;  quantity 
of  nutrition  in  inflammation,  320  ;  '  in- 
creased art  ion,'  320  ;  diminished  forma- 
tive force,  320  ;  method  of  nutrition  in 
inflamed  parts  323.    Causes,  324  ;  in 
changes  of  bloodvessols,  326  ;  in  the 
blood,  326  ;  its  localisation.  328  ;  in  dis- 
turbed nervous  force,  331  ;  in  the  state 
of  parts,  333 

Inflammation,  leading  to  mortification, 
340;  specific,  353,  et  scq.;  relation  to 
repair,  216;  interfering  with  union, 
146  ;  in  cancers,  823 


K  I  D 

Inflammatory  hypertrophy,  53  _ 

products  ;  contrasted  with 

tumours,  374;  developments  of,  260; 

degenerations  of,  278 
Inheritance  of  specific  disease,  360  ;  of 

cancer,  786 
Injury,  inaction  after,  151;  engendering 

inflammation,  334  ;  killing  parts,  338; 

making  apt  for  constitutional  disease, 

330-335;  as  cause  of  tumours,  387, 

801 

Innocent  and  malignant  tumours,  contrast 
between,  380 ;  fusion  of,  825 

Innocent  tumours,  general  characters  of, 
385;  occasional  constitutional  origin  of, 
386;  development  of,  398;  becoming 
cancerous,  676,  799;  in  members  of 
cancerous  families,  730  ;  cancerous  dis- 
position fading  in,  790 

Inoculable  disease,  19,  329,  359,  364 

Inoculation  of  cancer,  792 

Insects,  repair  in,  125 

Integuments,  cancer  of:  see  Epithelial 
Cancer 

Intermuscular  tissue,  fibro-cellular  tu- 
mours in  the,  464;  cancer  in,  624,  656 

Intestines,  with  gaseous  cysts,  399 

Intestinal  canal,  hypertrophy  of,  56  ;  bard 
cancer  of,  626  ;  medullary  cancer  of,  676 

Intra-cystic  glandular  growths,  418,  et 
seq. 

Ivory-like  osseous  tumours,  530 

JAW,  atrophy  with  anchylosis,  101, 
cartilaginous  tumours  on  the, 
513  ;  cysts  in  front  of  the,  403  ;  denti- 
gerous  cysts  in  the,  442 ;  fibrous  tu- 
mours on  or  in  the,  484 ;  ivory -like 
tumour  of  the,  533  ;  myeloid  tumours 
on  or  in  the,  548  ;  osseous  tumours  of 
the,  in  animals,  533 
Jenner,  Sir  W., on  degeneration,  106, note; 

on  calcareous  molecules  in  colloid  can- 
.  cer,  770  note 

Joints,  cartilaginous  growths  in,  495; 
effects  of  inflammation  about,  267  ; 
effects  of  chronic  inflammation,  271  ; 
false.  192  ;  loose  bodies  in,  495;  loose 
bone  in,  67;  softening  of  ligaments, 
299 

Jones,  Dr.  Bence,  on  changes  of  materials 
of  the  brain,  5,  322 

Jones,  Wharton.  -Mr.,  on  the  circulation 
in  the  bat's  wing,  224  ;  on  the  blood  in 
inflammation,  234  ;  experiments  on  in- 
flammation, 226,  ct  seq. 

Juice  of  cancer,  612,  658,  668 

KEL"ID,  456,  note,  724 
Kidney,  inflammation  in,  309;  cystic 

n  2 
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disease  of,  395  ;  effect  of  destruction  of 
one,  19 

Kirkes,  Dr.,  on  adhesions  of  the  pericar- 
dium, 280 ;  on  obstruction  of  cerebral 
arteries,  110 

Kolliker,  Prof.,  on  dilated  small  blood- 
vessels, 221  ;  on  the  change  of  hairs, 
7 ;  on  degeneration  in  the  nterus, 
99 

Kiiss,  E.,  on  pus-corpuscles  and  inflam- 
mation, 285,  note,  352,  note 
Kreatine,  in  transformed  muscles,  43 


LABIAL  glandular  tumours,  564 
Labium,  fatty  tumour  in  the,  447, 
note ;  fibro-cellular  tumours  in  the,  464 ; 
outgrowths  of,  455  ;  proliferous  cysts 
in  the,  429 
Lactiferous  ducts,  dilated  into  cysts,  404  ; 

involved  in  cancer,  611 
Laminated,  capsules,  715;  cells  in  mye- 
loid tumours,  551  ;  epidermal  scales  in 
cholesteatoma,  440 
Lanugo,  purpose  of,  18 
Lardaceous  tumour,  446 
Larynx,  cy^ts  in  front  of  the,  401 ;  epi- 
thelial cancer  of,  708 
Latency  of  disease,  361  ;  of  cancer,  788 
Lawrence,  Sir  W.,  on  determination  of 
blood,  230 ;  on  fibro-cellular  tumours, 
451  ;  on  glandular  tumours,  556,  et 
seq. 

Laycock,  Prof.,  on  degeneration,  74,  note  ; 
on  relation  of  disease  to  structure  and 
embryological  development,  806,  note 

Lebert,  M.,  on  inflammation,  220,  note, 
222,  note,  etc. ;  on  lipoma,  444,  note ;  on 
mammary  glandular  tumours,  556  ;  on 
fibro-plastie  tumours,  541 ;  on  vessels 
of  cancers,  658 ;  on  cancer  and  cancroid, 
697,  note,  728,  770,  etc. 

Lopo;des,  732,  note 

Leucocythfemia,  234,  note,  568 

L'ebisr,  Dr.  G\,  on  transformation  in  mus- 
cles, 4 

Life  of  blood,  9 

individual,  of  parts,  5  ;  length  of,  in 
each  part,  8 ;  independent  in  morbid 
products,  261 

Ligaments,  softening  of  inflamed,  299 

Ligature  of  arteries,  effects  of,  205 

Limbs,  unequal  length  of,  62,  et  seq. 

Line  of  demarcation,  351 

Lions'  bones,  symmetrically  diseased,  13 

Lip,  arterial  tumour  on  tho,  580  ;  cancer 
of,  735:  and  see  Epithelial  Cancer; 
glandular  tumours  in  the,  565;  glandu- 
lar and  bony  tumour  in  the,  525;  pro- 
liferous cysts  in  the,  429 

Lipoma,  4 16  :  soo  Fatty  Tumour  ;  arbor- 
escons,  446,  765  ;  mixtum,  446 
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Liquefaction  of  fibrino,  etc.,  279 
Liquefactive  degeneration,  78;  in  cartila- 
ginous tumours,  508;  in  cancer,  822 
Lister,  Prof.,  germ  theory,  132;  antiseptic 
ligature,  43,  note,  207,  note;  antiseptic 
mode  of  treatment,  147,  169,  note ; 
influence  of  nerves  in  nutrition,  30  ;  on 
exostosis,  528 ;  on  inflammation,  226, 
et  seq. 

Liston,  Mr.,  on  spermatozoa  in  cysts, 
413 

Liver,  cancer  of  the,  818 
Lloyd,  Mr.,  on   spermatozoa  in  cysts, 
413 

Local  disease  in  cancer,  783 

Local  production  of  pus  or  inflammatory 
lymph-corpuscles,  248 

Loose  bodies  in  ganglions,  407 

Lung,  cartilaginous  tumours  in,  496,  522; 
cancer  in,  819 ;  epithelial  cancer  of, 
721 ;  osteoid  cancer  of,  762 

Lymph,  for  repair,  138  ;  in  primary  adhe- 
sion, 147;  inflammatory,  244;  absorp- 
tion of,  280,  283  ;  varieties  of,  in  blis- 
ters, 251  ;  supposed  origin  of  tumours, 
387 

Lymphatic  cavernous  vascular  tumours, 
587 

Lymphatic  glands,  chronic  inflammation, 
281  ;  hypertrophy  of,  568;  tubercle  in, 
569  ;  enlargement  before  cancer,  621  ; 
epithelial  cancer  of,  719 ;  medullary 
cancer  of,  675  ;  osteoid  cancer  of,  757  ; 
scirrhous  cancer  of,  621 

Lymphatics,  in  adhesions,  274;  ?  in  granu- 
lations, 165  ;  cancer  in,  816;  in  cancer, 
659  ;  extension  of  cartilaginous  growths 
in,  522 

Lympho-sarcoma,  541,  571 

Lymphoid  corpuscles,  570  ;  tumours,  56S 


MACAKTNEY,    Dr.,    on  immediate 
union,  143 
Maclagan,  Dr.,  case  of  recurring  fibroid 

tumour,  600 
Maintenance,  3  ;  of  diseased  blood,  39 
Malignant  and  innocent  tumours,  fusion 
of,  825 

Malignant  tumours:  general  charactersof, 
380  ;  fibrous  tumours,  774 ;  myeloid 
tumours,  552 

Malum  senile,  100 

Mammary  gland :  contracted  and  indu- 
rated, with  cysts,  405  ;  serous  cysts  in 
the,  404 

Mammary  glandular  tumours,  424,  556  ; 

neuralgic,  493  ;  proliferous  cysts,  424  ; 

recurring,  432 
Many-nucleated  corpuscles   in  myeloid 

tumours,  545 ;  in  medullary  cancer, 

667  ;  in  opitholial  cancer,  715 
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Maxillary  bones:  see  Jaws  _ 
Median  nerve,  consequences  of  injury  ol, 

33 

Mediastinal  lymphoid  tumours,  572 
Mediastinum,  tumour  in,  containing  teetn, 

etc..  442,  note  ■ 
Medicines  incorporated  in  tissues,  20 
Medullary  cancer :  varieties,  654  ;  general 
relations,  655  ;  usual  seats,  655 ;  soft 
kind ;  shape,  etc.,  656  ;  relation  and 
attachments  of  lobes,  656  ;  capsule, 
657  ;  material,  657  ;  cancer-juice,  658; 
varieties,  658;  bloodvessels,  658  ;  erec- 
tile and  pulsating,  659  ;  lymphatics, 
660;  nerves,  660;  infiltrations,  660; 
in  bones,  660;  with  osteoid  cancer, 
661 ;  firm  kind,  661— Microscopic  cha- 
racters, 663  ;  cells,  663  ;  varieties  of 
nuclei,  664 ;  of  cells,  665  ;  of  stroma 
or  intercellular  substance,  668— In  the 
testicle,  671  ;  ei/e,  672 ;   breast,  673  ; 
subcutaneous  tissue,  674;  multiplicity, 
675  ;  absorption,  675;  lymphatic  glands, 
675  ;  rectum,  676;  Pathology:  influence 
of  sex,  678  ;  age,  679  ;  hereditary  dis- 
position, 681  ;  injury  and  disease,  681  ; 
temperament,  682 ;   multiplicity  and 
growth,  682  ;  arrest,  683  ;  ulceration, 
684  ;  degenerations,  685  ;  wasting  and 
absorption,  685 ;   bleeding,  687  ;  in- 
flammation, 687  ;  sloughing,  687  ;  pain, 
691  ;  cachexia,  691  ;  duration  of  life, 
691;  effect  of  removal,  694  ;  recurrence, 
694  ;  rules  for  operation,  694 
Melanin,  747 

Melanoid  cancer  :  general  characters,  745 ; 
microscopic,  747;  general  pathology, 
748 ;  colour,  750 ;  connection  with 
moles,  751 ;  multiplicity,  752 

Meliceris,  407 

Membranes,  products  of  inflamed,  247, 
257,  266 

Memory,  connection  with  nutrition,  41 
Menstruation,  relation  to  cancer,  632 
Meryon,  Dr.,  on  atrophy  of  muscles,  93 
Mftamorphosis  in  disease,  360 
Mettenheimer,  Dr.,  on  intra-cystic  growths, 
429 

Migration  of  white  blood-corpuscles,  233, 

248,  308  ;   of  lymph-corpuscles,  572  ; 

of  cancer  corpuscles,  817 
Milk,  cysts  containing,  404 
Miller,  Prof.,  on  painful  subcutaneous 

tumour,  489  ;  on  cartilaginous  tumours 

on  hands,  51 6,  note 
Miller,  Dr.,  A.  G.,  polypus  of  rectum,  472, 

note 

Mind,  effects  of  its  exercise,  5  ;  its  influ- 
ence on  nutrition,  31  ;  connection  with 
a  changing  brain,  41  ;  depression  of,  in 
relation  to  cancer,  795 

Mixed  tumours,  390 ;  fibro-cellular  and 
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cartilaginous,  458;  cartilaginous  and 
myeloid,  525  ;  cartilaginous  and  fibro- 
cystic, 525 ;  cartilaginous  and  glandular  , 
517  ;  cartilaginous  and  cancerous,  524 

Modelling  process,  176 

of  united  bones,  190 

Moles:  liability  to  cancer,  751 

Mollities  ossiuni,  102 

Molluscum  simplex,  455,  note 

Moore,  Mr.,  on  a  mucous  enchondroma, 
514  ;  on  liability  to  cancer,  793 

Morbid  materials  in  blood,  identity  of,  15  : 
see  Specific  Diseases 

Morbid  poisons,  357,  et  sea. :  see  Specific 
Diseases 

Morbid  structures,  maintenance  in,  37 
Morgagni,  hydatid  of,  4 1 4 
Mortar-like  degeneration  of  abscesses, 
292 

Mortification :  distinction  from  degenera- 
tion, 338;  causes,  340;  direct,  340; 
relation  to  inflammation,  340  ;  indirect, 
341 ;  senile  gangrene,  342 ;  various 
causes,  342  ;  appearances  of  dying  and 
dead  parts,  346 ;  separation  of  them, 
350  ;  phenomena  of  necrosis  in  bone, 
352 ;  after  loss  of  blood,  25  ;  after 
obliteration  of  vessels,  25  ;  after  injury 
of  the  spine,  33 

Motor  nerves,  influence  on  nutrition,  35 

Mucous  cancroids,  469,  note 

cysts,  407 ;  Nabothian,  407 ;  Cow- 
perian,  407 ;  their  various  contents, 
408 

Mucous  membranes,  cancer  of:  see  Epi- 
thelial Cancer  ;  villous  cancer  in,  763 

Mucous  polypi,  452 

tissue,  452,  458,  507 

Mucus,  257  ;  relations  to  pus,  291 

Miiller,  Prof.,  on  cholesteatoma,  439  ;  on 
enchondroma,  495  ;  on  osteoid  cancer, 
754  ;  on  cysto-sarcoma,  417,  note 

Multilocular  cysts,  418 

Multiple  tumours,  383 ;  cartilaginous, 
tumours,  522  ;  fatty  tumours,  446  ; 
fibrous  tumours,  487  ;  osseous  growths, 
538 

Multiplication  of  cancers :  see  Cancer, 
general  pathology 

Muscles,  growth  of,  49  ;  hypertrophy  of, 
55,  etseq. ;  effects  of  action,  4  ;  atrophy 
and  degeneration  of,  89  ;  voluntary,  89; 
the  heart,  94 ;  smooth-fibred,  98 ; 
materials  derived  from  their  transfor- 
mations, 43  ;  healing  of  divided,  201 ; 
inflammation  of,  306 ;  hard  cancer  in, 
624 

Muscular  tissue  in  fibrous  tumours  of  the 
uterus,  476  ;  developed  in  inflammatory 
lymph,  271 

Myeloid  tumours:  relation  to  the  fibro- 
plastic, 541 ;  and  to  sarcoma,   541  • 
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affinity  to  natural  bone-textures,  542 ; 

situations,  543 ;  general  shape,  543  '; 

texture,  544;  cysts,  ,544;  microscopic 

structure,  545;  general  history,  546; 

cases,  547;  recurrence  and  multiplicity, 

553  ;  with  cartilage,  525 
Myoma,  475 
Myxoma,  458 


NABOTBZIAN  cysts,  407 
Naevi,  575,  584  ;  pigmentary,  liable 
to  cancer,  751 
Neck,  serous  cysts  in  the,  400;  blood- 
cysts  in  the,  402,  410  ;  proliferous  cysts 
in  the,  431 ;  myeloid  tumour  in  the, 
553 

Necrsemia :  see  Mortification 

Necrosis,  352:  and  see  Mortification;  of 

osseous  growths,  537  ;  preceding  cancer, 

732 

Nerves,  adaptation  to  atrophy,  89  ;  healing 
of  divided,  209  ;  atrophy  after  division, 
109;  in  granulations,  165;  in  adhe- 
sions, 274  ;  fibrous  tumours  in,  480  ; 
relation  of  painful  tumours  to,  491 

Nerve-centres,  atrophy  of,  93,  109 

force,  defect  of,  inducing  mortifica- 
tion, 34,  346  ;  disturbance  of,  initiating 
inflammation,  331 

Nervous  system,  effects  of  exercise,  4  ; 
influence  on  nutrition,  28,  et  scq.  ;  on 
secretion,  36 

Nervous  tissues,  degeneration  of,  109 

Neuralgia,  with  cancer,  643 ;  with  tumours, 
493 

Neuroglia,  112 

Neuroma,  480,  491 

Neuro-pathological  theory,  332 

Newman,  Dr.,  cases  of  hereditary  trans- 
mission of  cancer,  789,  note 

Newport,  Mr.,  on  repair  in  insects,  125 

Nipple,  hard  cancer  of  the,  619 

Noli  me  tangere,  724 

Non-vascular  parts,  nutrition  of,  27 

Nose,  cutaneous  outgrowth  of,  455  ;  epi- 
thelial cancer  on,  708 ;  sloughing  after 
bleeding,  25 

Nosology  of  cancers,  824 

Nucleated  blastema,  142  ;  in  blood-clot, 
134;  ossification  of,  182 

Nuclei :  capacity  for  development,  667, 
715  ;  in  parts  actively  nourished;  44  ; 
proliferation  of,  247,  804 ;  stellate  or 
branched,  in  cartilage,  500;  orring  as 
origins  of  cysts,  and  tumours,  397 

Nutrition  :  nutritive  process,  modes  of, 
2  ;  conditions  of,  1 1  ;  right  state  of  tlio 
blood,  11;  assimilation  of  the  blood, 
11;  life  of  blood,  12  ;  diseases  of  blood, 
12;  sjm  nefcricaJ  discuses,  13  :  souls  of 
election  of  diseases,  15;   identity  . of 
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specific  morbid  materials,  15.— Excre- 
tory oflSce  of  each  part,  17  ;  office  of 
rudimental  organs,  18.— Incorporation 
of  materials  of  the  blood,  19;  deter- 
mining the  formation  of  certain  struc- 
tures, 19  ;  favouring  the  order  of  deve- 
lopment, 21. — Complemental  nutrition, 
21  ;  simultaneous  changes  in  nutrition, 
23  ;  commensurate  development,  23 ; 
constitutional  disturbance,  24. — Supply 
of  blood,  24  ;  consequences  of  defect, 
25  ;  imbibition  by  tissues,  27  ;  office 
of  bloodvessels,  27.— Influence  of  the 
nervous  system,  28  ;  of  the  mind,  31 ; 
injuries  of  nerves,  32.— Healthy  state 
of  the  part  to  be  nourished,  37  ;  assimi- 
lation in  diseased  parts,  37 ;  and  in 
blood  after  diseases,  39  ;  its  precision, 
40 ;  and  in  the  brain,  40 :  see  also, 
Formative  Process 

Nutrition,  altered  conditions  of,  in  inflam- 

.  mation,  218;  contrast  of  normal  and 
inflammatory,  320 

Nutritive  repetition,  44 

Nymphse,  outgrowths  of,  455 

0'FERRALL,  Dr.,  case  of  fibro-cellular 
tumour,  462 
Ogle,  Dr.  John,  on  an  intracranial  cuta- 
neous cyst,  437 
Oily  or  fatty  cysts,  412 
Open  wounds,  repair  of,  131 
Orbit,  cysts  in  or  near  the,  436  ;  fibro- 
cellular  tumour  in  the,  466  ;  medullary 
cancer  in,  672  ;  osseous  tumours  grow- 
ing into  the,  532 
Organic  affinity.  47 

form  dependent  on  composition, 
47 

Organisation  of  blood-clot,  133 
Ormerod,  Dr.,  on  fatty  hearts.  81  ;  on  in- 
flammatory produeis,  330 
Osseous  tumours :  in  soft  parts,  526;  of 
bones,  527 ;  chief  kinds,  527  ;  homo- 
logy, 527  ;  modes  of  ossification,  528  ; 
cancellous,  528  ;  ivory-like,  530 ;  of 
the  skull,  531  ;  sloughing,  533  ;  of  the 
lower  jaw,  533  ;  of  the  toes,  534. — 
Osseous  growths  of  1  he  superior  maxil- 
lary and  other  bones,  535  ;  of  the  skull 
bones,  537. — Multiple  osseous  growths, 
538  ;  symmetrical  and  hereditary,  539. 
— Distinctions  of  the  bone  in  osseous 
and  other  tumours,  539  ;  malignant, 
754 

Ossific  diathesis,  539 

inflammation.  L'7<> 

Ossification,  in  repair  of  fractures,  181  ; 
of  cartilaginous  tumours,  505;  of  mye- 
loid tumours,  548 

Osteoid    cancer :   general  nature,  75 1 ; 
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seats,  754  ;  general  characters,  756  ;  in 
lymphatic  glands,   757;  microscopic 
characters,  757  ;  fibrous,  758  ;  osseous 
759  •  affinities  to  osseous  tumours,  i  59  ; 
and 'medullary  cancers,  661,  760 ;  gene- 
ral pathology,  760  ;  secondary  disease, 
760 ;  cases,  761 ;  characters  of  bone 
in,  539 
Osteo-chondroma,  495 
Osteoma,  526 
Osteomalacia,  104 
Osteophyte,  269 
Osteoporosis,  103 
Osteo-sarcoma,  495,  note :  539 
Outgrowths*  general  characters  of,  389; 
cutaneous,  454;    fatty,  444;  fibrous, 
472 ;  osseous,  529  ;   multiple  osseous, 
538  ;  of  bloodvessels,  161 
Ova,  length  of  life,  10 
Ovary,  cysts  in,  417  ;  their  affinities  with 
cancer,  435,  769  ;  containing  skin  and 
its  products,  436 ;  with  teeth,  442  ;  hard 
cancer  of,  628 
Overgrowth  :  see  Hypertrophy 
Owen,  Prof.,  on  ossification,  77  ;  on  den- 
tine tubes,  27 


PACCHIONIAN  bodies,  589 
Pachydermatocele,  456,  note 
Pain   in  mammary  glandular  tumours, 
561 ;  with  cancer,  642  ;  nature  of,  in 
tumours,  490 
Painful  subcutaneous  tumours :  general 
seats  and  relations,  487  ;  microscopic 
structure,  488 ;   pain,    490 ;  growth, 
490  ;  distinctions  from  neuromata,  491  ; 
neuralgic  pain,  493  ;  pain  in  other  tu- 
mours, 493 
Palate,  absorption  of,  under  pressure,  67 
Pancreas,  cystiform  dilatation  of,  413 
Pancreatic  tumour,  556 
Papillae,  reproduction  of,  214  ;  cancerous, 

702  :  and  see  Epithelial  Cancer 
Papillary  growths,  destructive,  727 
Papillary  tumours,  588  ;  skin,  588  ;  mu- 
cous membranes,  588  ;  synovial  mem- 
branes, 590 
Paralysed  parts,  nutrition  in,  33  ;  treat- 
ment of,  92 
Parenchymatous  inflammation,  309 
Parotid,  blood-cysts  on  or  in  the,  410; 
cartilaginous  tumours  on  or  in  the,  517  ; 
cysts  over  the,  400  ;  cancer  in,  685 
Pearly  tumour,  440 

Pedunculated  intracystic  and  other 
growths,  426 

Perforating  ulcers,  341 

Pericardium,  absorption  of  lymph  from, 
280  ;  corpuscular  lymph  from,  in  inflam- 
mation, 246 

Periodicity,  in  disease,  361,  366,  369 


PRO 

Periosteum  :  its  injury  in  fractures,  179  ; 

importance  of,  in  formation  of  new  bone,  . 

180,  note  ;  cancer  rising  from,  726  ;  in 

medullary  cancers,  660 
Peritoneum,  colloid  cancer  of,  768 
Peritonitis,  lymph  in,  248,  266 
Personal  modifications  of  disease,  370 
Phalanx  of  the  toe,  osseous  tumour  on  the, 

534 

Pharynx,  fibrous  polypi  in  the,  472 
Phillips,  Mr.,  on  vascular  tumours,  587 
Phletolithes,  in  venous  tumours,  585 
Phymatoid  substance,  686 
Phymosis,  effect  on  the  bladder,  57  ;  pre- 
ceding cancer,  732 
Pigment  in  melanoid  cancer,  746 
Pigmental   degeneration,  74 ;   of  small 
arteries,  106,  note ;   degeneration  of 
lymph,  283,  294,  259 
Pigmentary  nsevi,  liability  to  cancer,  751 
Places,  morbid  products  in  certain,  799 
Plastic  and  aplastic  lymph,  250,  note,  278 
Pleurisy,  lymph  in,  246,  266 
Pleuro-pneumonia,  mixed  lymph  in,  254 
Pneumonia,  effusion  of  blood  in,  243 ; 

lymph  in,  254 
Pointing  of  abscesses,  304 
Poisoned  wounds,  329 
Poisons,  morbid,  358,  et  seq. :  see  Specific 

Diseases 
Polypi,  452  ;  fibrous,  472 
Porcellaneous  change  in  bone,  301 
Potential  energy,  47 

Predecessors,  formation  after  plan  of,  116 

Predisposition,  meaning  of,  788 

Pressure,  effects  of,  on  nutrition,  66  ;  pro- 
ducing sloughs,  342 

Primary  adhesion,  147 

Products,  inflammatory,  development  of, 
260  ;  degeneration  of,  277 

Progenitors  imitated  in  offspring,  44 

Proliferous  cysts,  407  ;  in  the  ovaries, 
418 ;  with  broad-based  endogenous  cysts, 
419  ;  with   pedunculated  cysts,  420  ; 
intermediate  forms,  420  ;  probable  mode 
of  formation^  421  ;  with  glandular  and 
papillary   endogenous  growths,  421  ; 
separation  of  ovarian  cysts,  423 ;  in 
the  mammary  gland,  424 ;  method  of 
intracystic  growth,  425  ;  consolidation 
and  protrusion  of  the  growths,  426  ; 
general  structure  of  the  growths,  426  ; 
their  minute  glandular  structure,  426  ; 
their  structure  not  evidently  glandular, 
429. — In  the  lip,  429;  in  the  labium, 
430  ;  in  various  parts,  430. — Recurring 
proliferous  cysts  in  the  breast,  432  ; 
in  cancers,  434 
Prostate  gland,  intracystic  and  detached 
growths  of,  378 

.  Prostatic  glandular  tumour,  666 
Protoplasm  nucleated,  142 
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Purpose,  in  relation  to  accidents,  115 
Pus,  170,  284:   see  Inflammation  and 

Suppuration ;  transference  in  blood, 

819 

Putiy-like  degeneration  of  abscesses,  292 
Pyogenic  membrane,  288 


QUAIN,  Dr.,  on  fatty  hearts,  81,  et  seg. 
Quekett,  Mr.,  on  formation  of  new 
vessels,  160  ;  on  ossification  in  cartila- 
ginous tumours,  502;  on  osseous 
tumours,  531 


EABBIT'S-EAES,  inflamed,  220 
Eanke,    on    nutritive   changes  in 
muscles  and  nerves,  4 
Eanula,  probable  varieties  of,  393 
Recovery  from  inflammation,  process  of, 
237 

Rectum,  hard  cancer  of,  608  ;  polypus  of 

the,  472 
Recurrent  tumours,  385,  591 
Recurring  cartilaginous    tumours,  524; 

fibroid  tumours,  594,  et  seq.  ;  myeloid 

tumour,  553,  592 ;  proliferous  cysts, 

432 

Eecurring  fibroid  tumours :  cases,  594 
Eedfern,  Dr.,  on  repair  of  cartilage,  194  ; 

on  inflammation  of  cartilage,  307 
Eeid,  Dr.  John,  on  paralysed  muscles,  92 
Eelaxing  process  over  an  abscess,  304 
Eemoval  of  cancer,  effects  of,  825 ;  partial, 

685 

Eepair  and  reproduction  after  injuries,  1 1 5 ; 
adaptation  of  parts  for  future  events, 
115;  illustrations  of  formative  force, 
116.  Eepair  of  crystals,  118;  its 
degrees  in  animals,  118;  at  different 
ages,  119;  according  to  amount  of 
development,  120.  Repair  in  asteridse, 
actinise,  and  hydrse,  121  ;  in  tubularia, 
123;  gradual  recovery  of  perfection, 
124.  Eepair  in  insects,  125,  and 
lizards,  126;  in  man  and  other  mam- 
malia, 127;  general  deductions,  127. 
Materials  for  repair,  130;  distinction 
between  subcutaneous  and  open  injuries, 
131.  Methods  of  repair,  132.  Organ- 
isation of  blood,  133 ;  its  share  in  repair, 
134.  Lymph,  138 ;  development  of  con- 
nective tissue,  139;  granulation-cells, 
139  ;  nucleated  blastema,  142 

Eepair,  of  open  wounds,  143 ;  by  immediate 
union,  143.  Dr.  Macartney's  account, 
143;  description  of  cases,  144;  and 
oxperimonts,  145;  the  best  healing,  146; 
conditions  noeessary  for  it,  146;  by 
primary  adhesion,  147-  Hunter's  ac- 
count, 147;  oxamplos  of  the  process, 
1 18  ;  its  quickness,  148  ;  by  granulation,  \ 


REP 

149  ;  glazing  of  an  open  wound,  150; 
inaction  after  injury,  151  ;  granulations 
forming,  153;  afflux  of  blood,  153; 
comparison  with  inflammation.  153;' 
production  of  reparative  material,  154; 
its  vascularisation,  154  ;  minute  struc- 
ture, 155;  without  suppuration,  155; 
development,  155  ;  arrest  or  error,  156  ; 
and  diseases,  156;  contraction,  175  j 
chemical  changes,  158  ;  formation  of 
new  vessels,  159;  three  modes,  159, 
—that  by  outgrowth,  161 ;  by  channel- 
ling, 162;  general  arrangement  of 
vessels,  163  ;  structure,  164  ;  relations 
to  organisation,  164;  development  of 
nerves  and  lymphatics,  165;  by 
secondary  adhesion,  165  ;  its  plan, 
166  ;  examples,  167  ;  conditions 
necessary,  167  ;  by  scabbing,  167  ; 
its  process  with  blood,  168;  with  pus, 
168  ;  Suppuration  and  Scars  [see  these 
words] 

Eepair  —  fractures,    178;    nature  and 
extent  of  injury,  178;  extravasation, 
179  ;  inflammation,   179  ;   period  of 
calm,  179;  commencement  of  repair, 
180;  immediate  union,  180  ;  reparative 
material  or  callus,  180  ;  its  rudimental 
state,  180;  ossification  through  fibrous 
tissue,  181;  through  cartilage,  182; 
characters  of  the  new  bone,  183;  position 
of  the  reparative  material,  184  ;  provi- 
sional or  ensheathing callus,  184;  inte- 
rior callus,  185;  intermediate  callus, 
186  ;  differences  of  repair  in  man  and 
animals,  189 ;  modellingafter  the  repair, 
190;   repair  of  compound  fractures, 
191  ;  times  of  the  stages  of  the  repair, 
192;  false  joints,  etc.,  192 
Eepair  of  cartilage,  194;  of  tendons, 
196  ;  disadvantages  of  open  wounds, 
196 ;  effect  of  dividing  the  sheath  of 
connective  tissue,  197  ;  repair  after  sub- 
cutaneous division,  197;  retraction  of 
upper  portion,  197  ;  extravasation,  198  ; 
reparative  material,  199;  its  develop- 
ment, 199  ;  imperfection,  200  ;  strength 
of  the  union,  201.    Of  muscles,  201. 
Of  arteries  and  veins,  203;  with  small 
wounds,  203 ;   with   partial  division, 
203  ;  with  complete  division,  203  ;  con- 
traction and  retraction,  204  ;  acupres- 
sure, 205  ;  after  ligature,  206  ;  inflam- 
mation of  the  tied  end,  206  ;  contraction 
of  the  part  above  it.  207  ;  changes  in 
the  stagnant  blood,  207-    Of  nerves, 
209  ;  cases  of  primary  union,  210;  se- 
condary union,  212;  formation  of  now 
fibres,  212;  repair  of  nervo-centres, 
213.    Of  skin,  214;  new  formation  of 
pnpillne  and  cuticlo,  215;  relation  to 
inflammation,  216 
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Repetition,  nutritive,  44 
Reptiles,  repair  in,  126 
Residual  abscess,  295  _ 
Resolution  of  inflammation,  11 9 
Retention  tumours,  419 
Reticulum  of  cancer,  616,  821 
Retro-tracheal  cysts,  409 
Rheumatism,  localisation  of,  330 
Rickets,  105  ;  effect  of,  on  tibiae,  64 
Right  state  of  blood,  11 
Ringing,  effects  of,  20 
Robin,  M.,  on  marrow  cells,  542 ;  on 

vessels  in  erectile  tumours,  577  ;  on 

epithelioma  of  kidney,  696 
Rodent  ulcer,  724 

Rokitansky,  Prof.,  on  the  formation  ot 
cysts,  395 ;  on  dendritic  vegetation  m 
villous  cancer,  764  ;  on  erectile  cavern- 
ous tumours,  574  ;  on  endogenous  cells 
in  cancer,  717  ;  on  inflammatory  pro- 
ducts, 250 ;  on  stroma  of  cancer,  etc., 
669 

Rolleston,  Prof.,  on  complementary  nutri- 
tion, 23,  note ;  on  appendicular  struc- 
tures to  the  testis,  415;  on  relation 
of  reproductive  power  to  respiratory 
process,  127 
Rosenmuller,  organ  of,  416 
Rudimental  organs,  purpose  of,  1 8 
Rutherford,  Dr.,  on  influence  of  vagus  on 
vascular  system,  35,  note 


SALIVARY  glandular  tumours,  517 
Sanders,  Professor,  on  pus  corpuscles, 
284,  note 

Sanderson,  Dr.,  on  inoculation  of  tubercle, 
571 

Sanguineous  cysts,  409 ;  their  various 
contents,  410  ;  in  the  neck,  410  ;  in  the 
parotid  gland,  410  ;  internally  fascicu- 
lated, 411  ;  formed  from  dilated  veins, 
411 

Sap,  effects  of  accumulation,  20 

Saponification  of  cancer,  820 

Sarcoma,  541  ;  albuminous,  599  ;  colos- 
sal-celled sarcoma,  541,  546;  gelatinous, 
452,  517;  myxo-sarcoma,  641 ;  round- 
celled,  541  ;  pigment,  541  ;  spindle- 
celled,  541,  594,  602  ;  sero-cystic,  417 

Savory,  Mr.,  on  absorption  of  dead  bone, 
43,  353  ;  on  cyst  in  neck,  401 

Scabbing,  healing  by,  167  ;  and  see  under 
Repair 

Scars,  maintenance  and  growth  of,  37 ; 
their  contraction,  175;  improvement  and 
gradual  perfection,  176 ;  loosening,  177; 
warty  and  cancerous  growths  on,  707 

Schroeder  van  der  Kolk,  Prof.,  on  lym- 
phatics in  adhesions,  274 ;  in  cancors, 
660 

Scirrhous  cancer,  605 ;  usual  form  in  the 
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breast,  606 ;  usual  state  of  the  gland, 
606 ;  hardness,  607  ;  size  and  shape, 
607 ;  adhesion  and  retraction  of  tissues, 
608  ;  cut  surface,  609  ;  mixture  of  can- 
cerous and  natural  structures,  610; 
wasting  of  natural  tissues,  611 ;  cancer- 
iuice  and  stroma,  612;  infiltration  of 
cancer-structures,  613;  cells  etc.,  614  ; 
degenerate  structures,  615;  degenerate 
normal  structures,  615 ;  reticulum,  616  ; 
fibrous  tissue,  617.     Varieties:  acute 
and  chronic,  618  ;  of  the  nipple  and 
skin,  618.     In  the  lymphatic  glands, 
620;  in  the  skin,  622;  muscles,  624; 
bones,    625;   intestinal   canal,  626; 
mingled  forms,  627  ;  fibrous  cancer, 
628  ;  in  ovaries,  etc.,  629.  Pathology: 
influence  of  sex,  630;  age,  631;  of 
menstruation,  633  ;  hereditary  disposi- 
tion, 634  ;  injury,  634 ;  general  health, 
634 ;  first  appearance,  635  ;  growth, 
636;  multiple  growths,  636;  ulceration, 
637 ;  superficial,  637  ;  fungous  growths, 
638;  arrest  and  healing,  641  ;  id  con- 
nection with  phthisis,  641 ;  shrivelling, 
641  ;pain,  642  ;  cachexia,  643;  primary 
and   secondary,  644;  multiplication, 
644;  duration,  645;  effects  of  age,  646 ; 
effect  of  removal,  648  ;  recurrence,  650 ; 
rules  concerning  operations,  652 
Scrofula,  relation  to  tuberculous  disease, 
569 

Scrofulous  matter,  279 

Scrotum,  cancer  of:  see  Epithelial  Cancer ; 
fatty  tumour  in  the,  448  ;  fibro-cellular 
tumours  in  the,  461  ;  hypertrophy  of, 
456 

Sebaceous  and  epidermal  cysts,  438;  here- 
ditary origin,  438  ;  twofold  formation, 
438 ;  various  characters,  438 ;  of  the 
■walls  and  of  the  contents,  438  ;  ulcera- 
tion, 440 ;  fatal  case,  441  ;  protruded 
contents  becoming  vascular,  441  ;  con- 
nected with  epithelial  cancer,  709 
Secondary  adhesion,  149 

cysts,  393,  et  seq. 
Secretion,  influence  of  nervous  force  on,  36 
Semi-malignant  tumours,  554,  602 
Seminal  cysts,  413;  their  spermatozoa, 

414  ;  probable  position,  414 
Senile,  gangrene,  342;  atrophy  of  skull, 
100 

Separation  of  ovary,  423  ;  of  fibrous  tu- 
mours, 480 

Soquelae  of  diseases,  369 

Soro-cystic  sarcoma,  417 

Serous  cysts  :  their  contonts,  399  :  seats, 
399;  in  the  neck,  400;  connected  with 
the  thyroid  gland,  401  ;  transformations 
of  vascular  tumours,  402;  with  viscid 
contents  and  cholestearine,  403 ;  near 
the  gums,  403  ;  in  the  mammary  gland 
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Uii;  dilated  duets,  404;  autogonous 
cysts,  393  ;  largo  single  cysts,  40 1 
Serpent-venom,  364 

Sex,  influence  of,  in  cancers.  See  Cancer, 
general  pathology 

Sexual  characters,  related  development  of, 
22 

Shifting  of  tumours,  448 
Shortening  of  bones,  65 
Sibley,  Mr.,  on  colloid  cancer,  771;  on 
villous  cancer,  763 ;  on  multiple  fibrous 
tumours,  777 
Signs  of  inflammation,  317 
Simon,  Mr.,  his  observations  on  cysts,  395 ; 
on  extension  of  cancer,  815;  on  morbid 
poisons,  368,  et  seq. 

Simpson,  Sir  J.  Y.,  on  acupressure,  205  ; 
on  recurring  uterine  fibroid  tumours, 
601  ;  on  congenital  cysts,  401  ;  on  re- 
production of  limbs,  1  ]  9 

Simultaneous  changes  in  nutrition,  21 

Skeleton  of  cancers,  668 

Skin,  cancer  of :  see  also  Epithelial  Can- 
cer ;  hard  cancer  of  the,  619,  622 ; 
intracystic  formation  of,  435 ;  out- 
growths of,  454 ;  repair  of  wounds  of, 
214 ;  reflected  union  of,  144 

Skull,  hypertrophy  of,  58,  ctseq. ;  atrophy 
in  old  age,  100;  cartilaginous  tumours 
of  the,  513;  granulations  on  the,  152, 
353 ;  myeloid  tumour  of  the,  550  ; 
531,  ct  seq. 

Slough :  see  Mortification 

Smallpox,  vesicles  of,  284 

Smith,  Dr.,  on  neuroma,  480 

Smith,  Mr.  T.,  on  nsevoid  elephantiasis, 
455 

Snellen,  experiments  on  trigeminal  nerve, 
36 

Soft  cancer  :  see  Medullary  Cancer 

Softening  in  inflammation,  296  ;  over  an 
abscess,  304  ;  of  cartilaginous  tumours, 
507  ;  of  fibrous  tumours,  478  ;  of  can- 
cers, 822  ;  of  tubercle,  569 

Solution  of  ulcerating  parts,  313 

Soot-wart,  733 

Spallanzani,  on  reproduction  of  parts, 
117 

Specific  diseases  :  distinction  from  com- 
mon diseases,  354  ;  specific  characters, 
356  ;  plan  or  construction,  356  ;  causes, 
358 ;  local  and  general  phenomena,  359; 
disproportionate  cause  and  effect,  359  ; 
disproportionate  local  and  constitutional 
states,  359  ;  symmetry,  etc.,  359  ;  sclf- 
augmentation,  360 ;  transformation, 
360  ;  periodicity,  361  ;  theory,  362  ;  its 
application,  363;  introduction  of  morbid 
materials,  364  ;  their  effect  on  tissues, 
365  ;  example  of  insect- bite,  364  ;  local 
aptness  for  disease,  366  ;  effect  and 
changes  in  blood,  367  ;  increase,  368  ; 
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transformation,    368 ;  combination. 
369  ;  separation,  371  ;  characteristic 
formation  of  new  bone  in,  270  ;  morbid 
materials,  incorporation  of,  328 
Sphacelus :  see  Mortification 
Spindle-celled  sarcoma,  541,  594,  602 
Spine,  cartilaginous  tumour  on  the,  507 
514  '  ' 

Spinal  cord,  atrophy  of,  110;  effects  of 
injury  of,  33  ;  repair  of  injuries  of, 
213 

Spleen-like  tumours,  544,  note 

Spurs,  effect  of  transplantation,  53 

Stagnation  of  blood,  227,  342 

Stammering  bladders,  57 

Stanley,  Mr.,  on  pulsating  tumours,  659  ; 

on  elongation  of  bones,  62  ;  on  removal 

of  exostoses,  529 
Stasis,  227 

Steatoma,  446  :  see  Fatty  Tumour 
Stilling,  Dr.,  on  repair  of  blood-vessels, 
207 

Strangulated  parts,  sloughing,  341,  346 
Stricture,  cancerous,  of  intestine,  627 
Stroma  of  cancer,  612,  618,  619,  668, 

766,  811  :  see  Scirrhus,  etc. 
Structure,  dependent  on  composition,  47 
Subcutaneous  injuries,  repair  of,  131 
naevi,  575,  584 
tissue  cysts  in  the,  402 ; 
medullary    cancer    of,   675 ;  fibrous 
tumours  in  the,  481 ;  painful  tumours 
in  the,  487 

Sub-maxillary  gland,  cartilaginous  tu- 
mours on  the,  517 

Suppuration :  in  repair,  169;  characters 
of  pus,  170  ;  origin  of  pus,  285  ;  pus- 
cells,  171 ;  liquor  puris,  170  ;  relation 
of  the  cells  to  those  of  granulations, 
172  ;  their  imperfection  or  degeneracy, 
173;  the  same  of  the  liquor  puris, 
174 ;  which  may  be  a  liquefied 
blastema,  174.  Inflammatory,  285, 
303,  and  see  Iuflammation  ;  of  cancer- 
ous glands,  675,  719 

Suspended  animation,  339 

Syme,  Mr.,  on  exostosis,  528  ;  on  fibrous 
tumour  of  the  breast,  556  ;  on  fibro- 
cartilaginous sarcoma,  517  ;  on  in- 
fluence of  periosteum,  180;  on  transi- 
tion tumours,  592 

Symmetrical  diseases,  13;  osseous  tu- 
mours, 539 

Sympathetic  nervous  system,  influence  on 
nutril  ion,  36 

Synovial  cysts,  406 

Syphilitic  ulcers,  etc.,  356,  362,  etc. 


'TARSAL  tumours.  436 
1     Teeth,  life  of.  9;    absorption  and 
ejection  of  fangs,  42  ;  induration  of,  301 , 
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note;  overgrowth  of,  in  rodents,  07; 
separation  of,  in  old  age,  353  ;  in  cysts 
and  tumours,  442 
Teeth-pulps,  effects  of  inflammation  on, 

309 

Telangeiectasis,  575 
Tendons,  healing  of  divided,  196 
Testicle,  inflamed  after  stimulus  ot  tne 
urethra,  331  ;  cartilaginous  tumour  m, 
522 ;  cartilaginous  and  cancerous  tu- 
mours in  the,  523 ;  cartilaginous  and 
fibro-cystic  tumour  in  the,  525  ;  nbro- 
cellular  tumour  in  the,  466  ;  fibro- 
cystic tumour  in  the,  476  ;  hydatid, 
476;  medullary  cancer  of,  671,  683; 
osteoid  cancer  of,  754 
Thickening,  by  inflammation,  267  ;  ot 

skull,  58,  et  seq. 
Thrombus,  208  . 
Thyroid  gland,  intra-cystic  and  detached, 
growths  of,  378 ;  tumours,  566  ;  cysts 
in  or  near  the,  397,  401 
Tibia,  lengthening  of,  64 ;  cartilaginous 
tumour  on  the,  503  ;  myeloid  tumour 
in  the,  544 ;  great  osseous  tumour  of 
the,  530 

Time,  an  element  in  disease,  361  ;  m  ad- 
justment of  organic  processes,  10 

Tissues,  influence  of,  in  inflammation, 
252 

Toe,  osseous  tumours  on  the  great,  538 

Tongue,  epithelial  cancer  on  the,  708 ; 
fatty  tumours  in  or  near  the,  449 ; 
fibro-cellular  tumour  in  the,  466 

Torsion  of  arteries,  206 

Transformation,  in  disease,  368  ;  of  dis- 
eases in  hereditary  transmission,  788 ; 
of  natural  structures  into  cancerous, 
800 

Transition-tumours,  592 

Traumatic  gangrene,  346 

Travers,  Mr.,  on  healing  in  the  frog's  web, 

151,  153;  on  inflammation,  218 
Trembly,  experiments  on  hydrae,  121 
Treviranus,  on  the  excretion-office  of  each 

part,  17 

Trigeminal  nerve,  influence  on  nutrition, 
36 

Trophic  nerves,  36 

Tuberculous  disease,  incompatible  with 
cancer,  641,  780 

Tubercle,  807  ;  minute  structure,  569  ; 
origin  of,  in  connective  tissue-cor- 
puscles, 569  ;  abortivoness,  569  ;  de- 
generation, 569  ;  softening,  569  ;  dis- 
charge by  ulceration,  570  ;  cavities 
and  ulcers,  571 ;  inoculation  of,  571 ; 
scrofula,  569.  In  lymphatic  glands, 
570 

Tubercle,  cancerous,  on  the  face,  704 
Tumours,  379.    See  the  specific  names — 
e.  g.  Serous  cyst,  Fatty  tumour,  etc. 
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Contrasted  with  hypertrophies,  373  ; 
with  products  of  inflammation,  374  ; 
their  property  of  growing,  375;  nutri- 
tion irrespective  of  the  rest  ot  the 
body,  377  ;  as  parts  overgrowing  377  ; 
Malignant,  general  characters  ot,  <5«0, 
et  scq. ;  innocent,  385  ;  recurrent,  385, 
591  ;  proportions  assigned  to  injury, 
387  •  supposed  origins  of,  386,  398 ; 
classification  of,  387,  etc. ;  division  and 
nomenclature,  388;  classification  ot, 
objections  to,  390 
Tunica  vaginalis,  containing  seminal  fluid, 

Turck,  Dr.,  on  atrophy  of  the  columns  ot 
the  spinal  cord,  110 

TTLCER,  cancerous,  637,  710  ;  cancroid, 

U  724  ;  perforating,  341  ;  of  stomach, 
725;  rodent,  724;  specific,  356,  etc.; 
becoming  seats  of  cancer,  732 

Ulceration,  312;  and  see  Inflammation  : 
in  sloughing,  351  ;  liability  of  certain 
tumours  to,  382  ;  of  cancer,  637  ;  and 
see  Cancer,  general  pathology  :  contrast 
of  cancerous  with  simple,  383 

Union,  i  mmediate,  or  by  the  first  intention, 
143  ;  by  adhesion,  147  ;  of  granulations, 
149 

Urethra,  vascular  growths  in  the,  589 
Urinary  bladder,  hypertrophy  of,  55,  57  ; 

polypus  in  the,  453  ;  villous  cancer  in, 

763 

Uterine  growth  and  tumour  contrasted, 
471 

Uterus,  development  in  pregnancy,  50  ; 
fatty  degeneration  after  parturition,  99 ; 
growth  of,  round  tumours,  373  ;  tu- 
mours imitating  the  structure  of,  373  ; 
epithelial  cauliflower  cancer  of,  722  ; 
fleshy  tubercle  of,  471  ;  fibrous  tumours 
in,  475,  479  ;  fibrous  polypi  of,  471  ; 
cysts  in  fibrous  tumours  in  the,  477  ; 
recurrent  tumours  in,  601 


VACCINATION,  effects  of,  328 
"Vaccine  virus,  effects  on  blood,  40 
Vagina,  fibro-cellular  tumours  by  the, 

461  ;  epithelial  cancer  of,  722 
Vascular  and  non-vascular  parts,  27 

tumours:  synonyms,  573;  like- 
ness to  erectile  tissue,  573  ;  chief  kinds, 
575  ;  capillary,  575  ;  arterial,  577  ;  ve- 
nous, 580 ;  general  characters,  581  ; 
enlarging  blood  spaces,  581 ;  tissues 
affected,  582 ;  general  characters  of 
subcutaneous  najvi,  584  ;  cysts  in,  402. 
584  ;  relation  to  cancers,  585 ;  lym- 
phatic cavernous  vascular  tumours. 
585 
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Vaso-motor  nerves,  influence  in  nutrition 
35 

Veins,  healing  of  injured,  203  ;  dilated 

into  cysts,  411  ;  cancer  in,  785,  818 
Venom  of  insects,  etc.,  364 
Venous  vascular  tumours,  580 
Verrucse,  732 

Vertebrae,  cartilaginous  tumours  on  the 
506,  514 

Villous  cancer  :  general  characters,  763  ■ 
dendritic  growth,  764;  bloodvessels! 
765  ;  structure,  766 

Virchow,  Prof.,  on  cauliflower  excrescence, 
722  ;  on  ecchondroses,  495  ;  on  fatty 
degeneration,  81,  et  seq. ;  on  inflamma- 
tion of  muscles,  306  ;  of  the  cornea, 
308 ;  on  myoma,  475 ;  on  myxoma, 
458;  on  malum  senile,  100;  on 
lymphoma,  568;  on  lympho-sarcoma, 
571 ;  on  neuroglia,  112  ;  on  obstruction 
of  cerebral  arteries,  106 ;  on  origin  of 
pus,  249  ;  cancer,  804  ;  on  rarefaction  of 
bones,  625,  note  ;  on  sarcoma,  541,  note  ; 
on  vessels  in  erectile  tumours,  577 

Virus,  effects  of,  329 


WALLER,  Dr.,  on  formation  of  new 
nervo-fibres,  212  ;  on  effects  of 
division  of  nerves,  111;  on  migration 
of  white  blood-corpuscles,  233,  note 
"Walshe,  Dr.,  on  cancer,  605,  654,  792, 
794,  etc. ;  on  rarefaction  of  bones,  625, 
note 

Wandering  of  white  blood-corpuscles,  233, 
248,  308;  of  cancer  corpuscles,  817; 
of  lymph  corpuscles  572 


ZVVI 

Wardrop,  Mr.,  case  of  healing  by  scabbing, 
108;  on  medullary  cancer,  672,  753, 
etc. 

Warren,  Dr.,  on  lepoides,  732,  note;  on 

colloid  cancer,  771,  note 
Warts  becoming  seats  of  cancer,  732 
Warty  growths,  702,  723  ;  on  scars,  726 
Warty  cancer  :  see  Epithelial  Cancer 
Wearing  out  of  parts,  4 
Weber,  Otto,  on  blood  clots,  135 
Wen,  437 

Wernher  on  epidermal  cysts,  439 
Williams,  Dr.  C.  J.  B.,  on  varieties  of 

lymph,  250,  note 
Williams,  Dr.  Robert,  on  morbid  poisons, 

363,  et  seq. 
Withering,  72,  277 

Wood,  Mr.  Wm.,  on  painful  subcutaneous 

tubercle,  488 
Wormian  bones,  in  hydrocephalic  skulls, 

59 

Wounds,  repair  of,  130,  et  seq. :  see  Re- 
pair 

Wright,  Dr.  S.,  experiments  on  Actinia, 
122 

Wrist,  osseous  tumour  on  the,  526 


JANTHOSE,  544 


ZOOLOGY,   comparison    of  nosology 
with,  354,  825 
Zwicky,  Dr.,  on  organisation  of  blood, 
133,  207 
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'"pHE  EMOTIONS  AND  THE  WILL. 

  By  the  same  Author.    Third  Edition,  thoroughly  revised,  and  in  great  part 

re-written.    8vo,  price  1 5.5-.  [Nearly  ready. 

RENTAL  AND  MORAL  SCIENCE: 

A  Compendium  of  Psychology  and  Ethics.  By  the  same  Author.  Third 
Edition.    Crown  8vo,  10s.  6d.    To  be  had  also  in  Two  Parts  :— 

Part  I.,  Mental  Science,  price  6s.  6d.  ;  Part  II.,  Moral  Science,  price  45.  6d. 

LOGIC,  DEDUCTIVE  AND  INDUCTIVE. 

By  the  same  Author.  In  Two  Parts,  crown  8vo,  price  10s.  6d.  Each 
Part  may  be  had  separately  : — 

Part  I.,  Deduction,  price  4s.  ;  Part  II.,  Induction,  price  6s.  6d. 

^pHE    HISTORY   OF    PHILOSOPHY  FROM 

THALES  TO  COMTE. 

By  George  PIenry  Lewes.    Fourth  Edition.    2  vols.  8vo,  price  32*. 

^pHE  SECRET  OF  HEGEL: 

being  the  Hegelian  System  in  Origin,  Principle,  Form,  and  Matter.  By 
James  PIutchison  Stirling,  F.R.C.S.  &  LL.D.  Edin.  2  vols.,  8vo,  28.r. 

glR  WILLIAM  HAMILTON  ; 

being  the  Philosophy  of  Perception  :  an  Analysis.    By  James  Hutchi- 
son Stirling,  F.R.C.S.  &  LL.D.  Edin.    8vo,  Sj. 

^N  EXAMINATION  OF  SIR  W.  HAMILTON'S 

PHILOSOPHY, 

And  of  the  Principal  Philosophical  Questions  discussed  in  his  Writings. 
By  John  Stuart  Mill.    Fourth  Edition.  8vo,  16s. 
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A    SYSTEM   OF  LOGIC,   RATIOCINATIVE  AND 

INDUCTIVE; 

Being  a  Connected  View  of  the  Principles  of  Evidence  and  the  Methods  ot 
Scientific  Investigation.  By  John  Stuart  Mill.  Eighth  Edition.  2  vols. 
Svo,  price  25J. 

j£ILLICK'S  HANDBOOK  OF  MILL'S  LOGIC,  price  3*.  6d. 
gTEBBINGS  ANALYSIS  OF  MILL'S  LOGIC,  price  3s.  6d. 


LECTURES  ON  SURGICAL  PATHOLOGY. 

Delivered  at  the  Royal  College  of  Surgeons  of  England.  By  Sir  James 
Paget,  Bart.,  F.R.S.,  D.C.L.,  Oxon.,  LL.D.,  Cantab.,  &c,  Serjeant- 
Surgeon  Extraordinary  to  the  Queen,  Surgeon  to  the  Prince  of  Wales, 
Consulting  Surgeon  to  St.  Bartholomew's  Hospital.  Third  Edition,  re- 
edited  by  the  Author  and  W.  Turner,  M.B.,  Professor  of  Anatomy  in 
the  University  of  Edinburgh.    Svo,  with  131  Woodcuts,  price  21s. 

pULMONARY  CONSUMPTION;  ITS  NATURE, 

VARIETIES,  AND  TREATMENT  : 
With  an  Analysis  of  One  Thousand  Cases  to  exemplify  its  Duration.  By 
C.  J.  B.  Williams,  M.D.,  F.R.S.,  Fellow  of  the  Royal  College  of  Phy- 
sicians; Senior  Consulting  Physician  to  the  Hospital  for  Consumption, 
Brompton;  and  by  C.  T.  Williams,  M.A.,  M.D.  Oxon.;  Fellow  of  the 
Royal  College  of  Physicians;  Physician  to  the  Hospital  for  Consumption, 
Brompton.    Post  8vo,  price  10s.  6d. 

(CONSUMPTION  AND  TUBERCULOSIS, 

Their  Proximate  Cause  and  Specific  Treatment  by  the  Hypophosphites, 
upon  the  Principles  of  Stcechiological  Medicine.  By  J.  F.  Churchill, 
M.D.,  Paris.  With  an  Appendix  on  the  Local  Treatment  of  Respiratory 
Diseases  by  Specific  Stcechiological  Inhalants.    8vo,  price  21s. 

A    TREATISE  ON  MEDICAL  ELECTRICITY, 

THEORETICAL  AND  PRACTICAL; 

And  its  Use  in  the  Treatment  of  Paralysis,  Neuralgia,  and  other  Diseases. 
By  Julius  Althaus,  M.D.,  Member  of  the  Royal  College  of  Physicians  ; 
Fellow  of  the  Royal  Medical  and  Chirurgical  Society;  Senior  Physician  to 
the  Infirmary  for  Epilepsy  and  Paralysis.  Third  Edition,  enlarged  and 
revised  ;  with  147  Illustrations  engraved  on  Wood.    8vo,  price  iSs. 

]STOTES    ON   THE  TREATMENT   OF  SKIN 

DISEASES. 

By  Robert  Liveing,  M.A.  and  M.D.  Cantab.,  F.R.C.P.  Lond.,  Physi- 
cian to  Middlesex  Hospital,  in  charge  of  the  Cutaneous  Department. 
Third  Edition,  revised  and  enlarged.    i8mo,  price  2s.  6d. 


WORKS  ON  MEDICINE,  SURGERY, 


Cs-'c. 


ELEPHANTIASIS    GR^ECORUM,  or  True 

X^kIbS  &t  ALeC'"/e^r  and 
London,  Sc.    Cro™  8vo,  p,Se  J.  w  C»'*.,  F.R.C.P. 


0N  ADDISON'S  DISEASE, 

rss;  gars  -  **<-  *  »^ t,  % 

October  I. 

A  TREATISE  ON  THE  CONTINUED  FEVERS 

?LDG??AsT  oBRIJ^IN-  By  Charles  Murchison,  M.D, 
e,L.L>.,  r  U,  <^c,  Fellow  of  the  Royal  College  of  Physicians  ■  Phv 
rjf.  ^  on  the  Principles  and  Practice  of  MedicL'e,  St 

SSTrh^SSf1  Sf°nd  Sditbn'  thoro"gWy  revised  and  enlaced; 
with  5  Chiomohthographs,  19  Diagrams  in  Lithography,  and  22  Illuitra- 
tions  engraved  on  Wood.    Svo,  price  24^.  ' 


^YPHOID  FEVER ; 


It  ^at^'?'  rMode  of  Spading,  and  Prevention. 
M.  D. ,  F. R.  S.    With  Four  Plates  (one  coloured). 


By  William  Buddj 
Royal  Svo,  price  i6.r. 


LECTURES  ON  FEVER 


Delivered  m  the  Theatre  of  the  Meath  Hospital  and  County  of  Dublin 
Infirmary.  By  William  Stokes,  M.D.,  D.C.L.  Oxon.,  F.R.S.,  Regius 
Professor  of  Physic  in  the  University  of  Dublin  and  Physician-in-Ordinary 
to  the  Queen  in  Ireland.  Edited  by  J.  W.  Moore,  M.D.,  F.K.Q.C.P., 
Assistant-Physician  to  the  Cork-Street  Fever  Hospital,  Dublin.  Svo,' 
price  15J. 


A  TREATISE  ON  GOUT  AND  RHEUMATIC 

GOUT.  By  Alfred  B.  Garrod,  M.D.,  F.R.S.,  &c,  Physician 
to  King's  College  Hospital.  A  New  Edition,  thoroughly  revised,  with 
much  additional  practical  matter.    Crown  Svo.  [In  the  press. 


CLINICAL   RESEARCHES   ON   DISEASE  IN 

INDIA. 

By  Charles  Morehead,  M.D.,  Surgeon  to  the  Jamsetjee  Jeejeebhoy 
Hospital.     Second  Edition,  thoroughly  revised.    Svo,  21s. 


On  CANCER:  ITS  ALLIES  AND  COUNTER- 
FEITS. 

By  Weeden  Cooke,  Surgeon  to  the  Cancer  Hospital  and  to  the  Royal 
Free  Hospital.    With  12  Coloured  Plates.    Svo,  12s.  6d. 
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DISEASES  OF  THE  KIDNEY  AND  URINARY 

DERANGEMENTS. 

By  W.  Howship  Dickinson,  M.D,  Cantab.  F.R.C.P.,  &c  ,  Physician  to, 
and  Lecturer  on  Pathology  at  St.  George's  Hospital ;  Physician  to  the 
Hospital  for  Sick  Children ;  Corresponding  Member  of  the  Academy  ot 
Medicine  of  New  York.  In  Three  Parts.  Part  I. — Diabetes,  with  3 
Plates  of  Figures  and  17  Woodcuts.    8vo,  price  ioj.  6d. 

AN  CONCUSSION  OF  THE  SPINE,  NERVOUS 

W  SHOCK,  AND  OTHER  OBSCURE  INJURIES  OF  THE 
NERVOUS  SYSTEM,  in  their  Clinical  and  Medico-Legal 
Aspects. 

By  John  Eric  Erichsen,  Senior  Surgeon  to  University  College  Hospital, 
Professor  of  Clinical  Surgery  in  University  College,  London,  &c.  Crown 
Svo,  price  10s.  6d. 

RENTAL  PATHOLOGY  AND  SURGERY. 

By  S.  James  A.  Salter,  M.B.,  F.R.S.,  Member  of  the  Royal  College 
of  Surgeons,  and  Examiner  in  Dental  Surgery  at  the  College;  Dental 
Surgeon  to  Guy's  Hospital.  With  133  Illustrations  engraved  on  Wood. 
8vo,  price  i8j. 

'This  volume  has  arrived  most  opportunely  for  those  practitioners  who  intend  going  up  for  the 
L.D.S.,  and  will  afford  them  a  fund  of  information  which  they  will  not  readily  fiftd  elsewhere. 
We  recommend  it  to  their  careful  perusal,  and,  we  doubt  not,  it  will  give  pleasure  and  satisfaction 
to  the  practitioner  as  well  as  to  students,  whether  old  or  youug.'—£rii/s/i  Journal  of  Dental 
Science. 

JNJURIES  OF  THE  EYE,  ORBIT,  AND  EYE- 
LIDS ; 

Their  Immediate  and  Remote  Effects.  By  George  Lawson,  F.R.C.S., 
Surgeon  to  the  Royal  London  Ophthalmic  Hospital,  Moorfields.  Svo, 
with  92  Woodcuts,  jjrice  I2J.  6d. 


IfUfokal  Murks. 
^HE    DIAGNOSIS    AND    TREATMENT  OF 

DISEASES  OF  WOMEN,  INCLUDING  THE  DIAGNOSIS 
OF  PREGNANCY. 

By  Graily  Hewitt,  M.D.,  Professor  of  Midwifery  and  Diseases  of 
Women,  University  College,  and  Obstetric  Physician  to  the  Hospital  ; 
Examiner  in  Obstetric  Medicine  to  the  University  of  London.  Third 
Edition,  revised,  and  for  the  most  part  re-written ;  with  several  additional 
Illustrations.    8vo,  with  132  Engravings  on  Wood,  price  24s. 

THE  DUBLIN  PRACTICE  OF  MIDWIFERY. 

By  Henry  Maunsell,  M.D.,  formerly  Professor  of  Midwifery  in  the 
Royal  College  of  Surgeons  in  Ireland.  New  Edition,  enlarged  and  revised. 
Edited  by  T.  M.  Madden,  M.R.I.A.,  &c,  Senior  Assistant-Physician  to 
the  Dublin  Lying-in-Hospital.    Fcap.  Svo,  $s. 


WORKS  ON  MEDICINE,  SURGERY, 


&>c. 


HINTS  TO  MOTHERS  FOR  THE  MANAGE- 

^SSSSt^^9  Thomas  Buu,  M.D.    New  Edition, 

THE  MATERNAL  MANAGEMENT  OF  CHILDREN 
IN  HEALTH  AND  DISEASE 
By  the  same  Author.    New  Edition,  revised  and  enlarged.     Fcap.  Ss. 

ON     THE     SURGICAL    TREATMENT  OF 

CHILDREN'S  DISEASES 

mfSSr  r  0l*°P»*c  Surgery  and  Paracen^TWct ! 


LECTURES  ON  THE  DISEASES  OF  INFANCY 

AND  CHILDHOOD. 

cLSlK'AD"   &c.,   Physician  to  the  Hospital  for  Sick 

2      ,1  ?f  'c6  R°7?1  C2UeSe  of  Physicians.      Sixth  Edition, 

.    levised  and  enlarged.    8vo,  price  18s. 

XHE   HANDBOOK   FOR  MIDWIVES. 

ttSSritf  WB-  °X0"-,M-R'CS-  ^te  Assistant-Surgeon 

Crown  8vo, Tke  5,  S°h°  With  Wood™ls- 


'THOMSON'S    CONSPECTUS    ADAPTED  TO 

THE  BRITISH  PHARMACOPOEIA. 

By  Edmund  Lloyd  Birkett,  M.D.,  &c.,  Physician  to  the  City  of 
London  Hospital  for  Diseases  of  the  Chest.  New  Edition,  with  Supple- 
ment containing  Notices  of  the  New  Medicines  and  Preparations  added  in 
1874  to  the  British  Pharmacopoeia.    iSmo,  6.r. 

XHE   ESSENTIALS   OF   MATERIA  MEDICA 

AND  THERAPEUTICS. 

By  Alfred  Baring  Garrod,  M.D.,  F.R.S.,  Fellow  of  the  Royal  College 
of"  Physicians;  Professor  of  Materia  Medica  and  Therapeutics,  King's 
College,  London.  Fourth  Edition,  revised  and  edited,  under  the  super- 
vision of  the  Author,  by  E.  B.  BAXTER,  M.D.,  Med.  Tutor  King's  Coll. 
and  Physician  to  the  Evelinor  Hospital  for  Sick  Children.  Crown  Svo, 
price  12s.  Gd. 
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y\R.  PEREIRA'S    MATERIA    MEDICA  AND 

THERAPEUTICS, 

Abridged,  and  adapted  for  the  use  of  Medical  and  Pe- 
titioners and  Students.    Edited  by  Professor  R.  Jen  MY   M.RX  S 
F.L.S.,  and  by  Professor  T.  Redwood,  PhD     F.C  S     With  an  Ap 
uendix  containing  the  New  Medicines  included  in  1874  by  the  Mecucai 
Council  ST  tlie  British  Pharmacopoeia,  and  Commentaries  thereon  by  the 
Editors.    8vo,  with  126  Woodcuts,  price  25^. 


DICTIONARY   OF   CHEMISTRY   AND  THE 

U    ALLIED  BRANCHES  OF  OTHER  SCIENCES. 

By  Henry  Watts,  F.R.S.,  Editor  of  the  Journal  of  the  Chemical  Society, 
assisted  by  eminent  Scientific  and  Practical  Chemists.  (Including  Sup- 
plementary Volume  of  Recent  Discoveries,  bringing  the  Record  of 
Chemical  Discovery  down  to  the  year  1873.)    7  vols.  8vo,  £10  lbs.  bd. 


ELEMENTS  OF  CHEMISTRY, 

Theoretical  and  Practical.  By  William  Allen  Miller,  M.D.,  F.R.S., 
late  Professor  of  Chemistry,  King's  College  London.  Revised,  with 
Additions,  by  Herbert  Macleod,  F.C.S.,  Professor  of  Experimental 
Science,  Indian  Civil  Engineering  College,  Cooper's  Hill.  3  vols.  8vo, 
price  3/.    May  be  had  separately  : — 

Part  I.— CHEMICAL  PHYSICS.    8vo,  price  i$s. 

Part  II.— INORGANIC  CHEMISTRY,  price  21s. 

Part  III.— ORGANIC  CHEMISTRY.    New  Edition,  in  the  press. 


I 


NTRODUCTION  TO  THE  STUDY  OF  INORGANIC 
CHEMISTRY. 

By  the  same  Author.  (Forming  one  of  the  Series  of  Text-Books  of 
Science,  Physical  and  Mechanical,  in  course  of  publication,  edited  by 
T.  M.  Goodeve,  M.A.,  and  C.  W.  Merrifield,  F.R.S.)  With  71 
Figures  on  Wood.    Small  8vo,  price  3J.  6d. 


QUANTITATIVE  CHEMICAL  ANALYSIS. 

^  By  T.  E.  Thorpe,  Ph.D.,  F.R.S.E.,  Professor  of  Chemistry  in  the 
Andersonian  University,  Glasgow.  (Forming  one  of  the  Series  of  Text- 
Books  of  Science,  Physical  and  Mechanical,  in  course  of  publication, 
edited  by  T.  M.  Goodeve,  M.A.,  and  C.  W.  Merrifield,  F.R.S.) 
With  88  Woodcuts.    Small  8vo,  price  /\s.  6d. 


IO 


WORKS  ON  MEDICINE,  SURGERY, 


QUALITATIVE  CHEMICAL  ANALYSTS  Aivrn 

^     LABORATORY  PRACTICE    BvT  r^ ALYSIS  AND 
F.R.S.E.,  Professor  of Chemistry  in ilZ'^'  THo?PE' Ph'D'> 
and  M.  M.  Pattlson  Glasgow; 
of  Science.  Physical  and  Mechanic^?  &^eS  °f  Text"B«oks 

T.  M.  Goodeve,  M.A.,  and  C  W MrJ^T  °f  Plication,  edited  by 
and  57  Woodcuts.    Small  L^rke  fs  6d  '  }    Whh  Pla* 

INTRODUCTION  tTthTsTUDY  OF  op 

GANIC  CHEMISTRY-  *IUL>Y    OF  OR- 

of  the  Series  of  Text-Books  o7s^l,  ^nd°U  ,Insti^°n-  (Forming  one 
of  publication,  edited  b T  M  ^d2T£  fd  Me?^nical,  in  course 
^b.F.R.S.)    Ww^fi^^^^W.  Merri- 

A  COURSE  OF  PRACTICAJlTcHEMISTRY 

Arranged  for  the  use  of  Medical  Students.    By  William  Odling  M  P 
GkttklFsX    aS  W  C0llegerf  ^-ian"MSe0c?etaryG'toM-tBhe 

Hospital    Fi?SSdifcS    r^lU'ei90n  Ch1en?  fh-y  at  St.  Bartholomew's 
l         i  inn  Edition.    Crown  8vo,  with  Woodcuts,  price  dr.. 


^■"W  r\  rY/X'"\_/'v_'"v\J/-v/  w 


CHEMICAL    NOTES    FOR   THE  LECTURE 

aSSM^S,N  HEAT'  LAWS  0F  CHEMICAL  COMBINATION 
Bvt1EwSTR¥   °F   THE  NON-METALLIC  ELEMENT! 

NOTES  ON  THE  METALS,  by  the  same  Author,  Second  Edition,  price  5, 

SELECT   METHODS   IN   CHEMICAL  ANA- 
LYSIS, CHIEFLY  INORGANIC. 

New  J'' amfnf  ^i°Kn'  *-C'?'>  &C"    Edit0r  of  "  The  Chemical 

CwL  8  •  The  9uarterly  J0l™al  of  Science."  With  22  Woodcuts. 
Ciown  Svo,  price  12s.  6d.,  cloth. 

A   PRACTICAL    HANDBOOK    OF  DYEING 

AND  CALICO  PRINTING. 

By  W  Crookes,  F.R.S.,  F.C.S.,  &c.  With  u  Page  Plate*,  49  Speci- 
mens of  Dyed  and  Printed  Fabrics,  and  36  Woodcuts.    Svo,  price  42* 

INDUSTRIAL  CHEMISTRY; 

A  Manual  for  Manufacturers  and  for  use  in  Colleges  or  Technical  Schools. 
Being  a  Translation  by  Dr.  J.  D.  Barry  of  Professors  Stohmann  and 
Englcr's  German  Edition  of  Payen's  Prhis  t/e  Chimic  ludustrklle.  Edited 
throughout  and  supplemented  with  Chapters  on  the  Chemistry  of  the 
Metals  by  B.  II.  Paul,  Ph.D.  In  One  thick  Volume,  Svo,  with  very 
numerous  Plates  and  Woodcuts.  [hi  the  press. 
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Sconce  mitr  lateral  fister^. 

gRANDE'S  DICTIONARY  OF  SCIENCE,  LITE- 
RATURE, AND  ART ; 

•Comprising  the  Definitions  and  Derivations  of  the  Scientific  lerms  »i 
general  use,  together  with  the  History  and  Descnptions  of  the  &«oitihc 
Principles  of  nearly  eve17  branch  of  Human  Knowledge.  Edited  by  VV. 
T  Brande  D.C.L.,  F.R.S.,  LL.D.,  and  the  Rev.  George  Vv.  lox, 
1,5  5or  of  'The  Aryan  Mythology,'  &c.  assisted  by  numerous 
Contributors.    New  Edition,  revised.    3  vols,  medium  8vo,  by. 

URE'S  DICTIONARY  OF  ARTS,  MANUFAC- 
TURES, AND  MINES; 

Containing  a  clear  Exposition  of  their  Principles  and  Practice.  Seventh 
Edition,  completely  revised  and  greatly  enlarged  by  Robert  Huni, 
F.R.S .,'  Keeper  of  Mining  Records,  assisted  by  F.  W.  Rudler,  F.G  S. 
and  by  numerous  Contributors.  With  above  2000  Woodcuts.  3  vols, 
medium  8vo,  5/.  $s.  °^ 


NTRODUCTION    TO  EXPERIMENTAL 

PHYSICS,  THEORETICAL  AND  PRACTICAL;  including 
Directions  for  Constructing  Physical  Apparatus  and  for  Making  Experi- 
ments. By  A.  F.  Weinhold,  Professor  in  the  Royal  Technical  School 
at  Chemnitz.  Translated  and  edited  (with  the  Author's  sanction)  by  B. 
Loewy,  F.R.A.S.  With  a  Preface  by  G.  C.  Foster,  F.R.S.,  Professor 
of  Physics  in  University  College,  London.  Illustrated.  3  Coloured  Plates 
and  404  Woodcuts.    8vo,  price  3U.  6d. 


gLEMENTARY  TREATISE  ON  PHYSICS, 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  Trans- 
lated and  edited  from  Ganot's  Elements  de  Physique  (with  the  Author  s 
sanction)  by  E.  Atkinson,  Ph.D.,  F.C.S.,  Professor  of  Experimental 
Science,  Staff  College,  Sandhurst.  Seventh  Edition,  revised  and  enlarged, 
with  4  Coloured  Plates  and  746  Woodcuts.    Post  8vo,  price  i$s. 


NATURAL    PHILOSOPHY   FOR  GENERAL 

READERS  AND  YOUNG  PERSONS  ; 

Being  a  Course  of  Physics  divested  of  Mathematical  Formula:,  and  ex- 
pressed in  the  language  of  daily  life.  Translated  from  Ganot's  Cours  de 
Physique,  with  the  Author's  sanction,  by  E.  Atkinson,  Ph.D.,  F.C.S. 
Second  Edition,  carefully  revised ;  with  20  pages  of  New  Matter,  2 
Coloured  Plates,  and  429  Woodcuts,  of  which  24  are  New  in  this  Edition. 
Crown  8vo,  price  Is.  6d. 


^HE  CORRELATION  OF  PHYSICAL  FORCES. 

Sixth  Edition,  with  other  contributions  to  Science.  By  the  Hon.  Sir  W. 
R.  Grove,  M.A.,  F.R.S.,  one  of  the  Judges  of  the  Court  of  Common 
Pleas.    8vo,  price  i$s. 


WORKS  ON  MEDICINE,  SURGERY,  . 

AN  ELEMENTARY   EXPOSITION  OF  THF 

DOCTRINE  OF  ENERGY 

?voD4,D6V.HEATH'  M,A-'  Fdl0W  0f  T"-ty  College,  Cambridge.  Post 


AIK-   AND  RAIN; 

Sjx^rTfc  Shf£e  ^inmtologv.    B*  Ro™'  An<^s  Smith, 

AIR  AND  ITS  RELATIONS  TO  LIFE: 

S&lVsi^ff  i  £r of  Lere*s  delivered  at  the  R°>'ai 

Hartley  E  r  ?  n  Summer  of  1874.    By  Walter  Noel 

fjEAT  A  MODE  OF  MOTION. 

"o  WocEts     r  "  °n  s    Gl'eat  BritaLn-     Fifth  Edition>  with  Plate 
u  vvooacuts.    Crown  8vo,  price  10s.  6d. 

SOUND. 

RLtVRet^!1101'-     ?hird  Edition,  revised  and  augmented,  including 
and  D  aSms     r    *  f*"^"1^  5  with  Portrait  and  190  Wood cute 
UQ  ^^grams.    Crown  8vo,  price  ioj.  6d. 

LECTURES  ON  LIGHT  delivered  in  America  in  1872 

o^Ste^T  T^lthe  Saf-C  ^,Uth0r-  ,Second  Edition'  with  Portrait 

on  bteel,  1  Lithographic  Plate,  and  59  Diagrams.  Crown  8vo,  price  p.  6d. 

CONTRIBUTIONS    TO    MOLECULAR  PHYSICS 

IN   THE  DOMAIN  OF  RADIANT  HEAT. 

By  the  same  Author.    With  2  Plates  and  31  Woodcuts.    Svo,  price  i6j. 

RESEARCHES  on  DIAMAGNETISM  AND  MAGNE- 

CRYSTALLIC  ACTION;  including  the  Question  of  Diamagnetic  Polarity. 
Uy  the  same  Author.    With  6  Plates  and  many  Woodcuts.  Svo,  price  14J. 

MOTES  OF  A  COURSE  OF  SEVEN  LECTURES 

ON    ELECTRICAL  PHENOMENA   AND  THEORIES.    By  the 
same  Author.    Crown  Svo,  price  is.  sewed,  or  is.  6d.  cloth. 

NOTES  OF  A  COURSE  OF  NINE  LECTURES  ON 

LIGHT.    By  the  same  Author.    Crown  Svo,  is.  sewed,  or  is.  6d.  cloth. 

pRAGMENTS  OF  SCIENCE. 

By  the  same  Author.    New  Edition,  crown  8vo.  [Nearly  ready. 

ADDRESS 

Delivered  in  1874  before  the  British  Association  assembled  at  Belfast.  By 
John  Tyndall,  F.  K.S.,  President.  8th  Thousand,  with  New  Preface,  and 
the  Manchester  Address.    8vo.  price  4s.  6d. 
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'"THEORY  OF  HEAT. 

F.R.S.)  With  41  Woodcuts  and  Diagrams.  Small  8vo,  price  y.  oa.  uuui. 


A  SHORT  MANUAL  OF  HEAT  FOR  THE  USE 

^    of  SCHOOLS  AND  SCIENCE  CLASSES.    By  the  Rev  A.  Irving 
B  A  .2d  £ i.Sc I,  Second  Master  of  the  High  School,  Nottingham.  With 
33  Diagrams.    Small  8vo,  price  2s.  6d. 

RRINKLEY'S  ASTRONOMY. 

Revised  and  partly  re-written.  By  J.  W.  Stubbs,  D.D.,  Fellow  and 
Tutor  of  Trinify  College  ;  and  F.  BrUNNOW,  Ph  D.  Professor  of  As  ronomy 
in  the  University  of  Dublin.  With  Additional  Chapters  and  Questions  for 
Examination.  Second  Edition,  enlarged  and  improved.  Crown  8vo,  with 
Diagrams,  price  6s. 

OUTLINES  OF  ASTRONOMY. 

By  Sir  John  F.  W.  Herschel,  Bart.,  K.H.,  &c,  Member  of  the  Insti- 
tute of  France.  Twelfth  Edition,  with  9  Plates,  and  numerous  Diagrams. 
Square  crown  8vo,  price  12s. 

CELESTIAL    OBJECTS   FOR    COMMON  TE- 

LESCOPES. 

By  the  Rev.  T.  W.  Webb,  M.A.,  F.R.A.S.,  Incumbent  of  Hardwick, 
Herefordshire.  New  Edition,  thoroughly  revised  ;  with  Map  of  the  Moon 
and  numerous  Woodcuts.    Crown  8vo,  price  "Js.  6d. 


A  NEW  STAR  ATLAS, 

For  the  Library,  the  School,  and  the  Observatory,  in  Twelve  Circular  Maps 
(with  Two  Index  Plates).  Intended  as  a  Companion  to  '  Webb  s  Celestial 
Objects  for  Common  Telescopes.'  With  a  Letterpress  Introduction  on  the 
Study  of  the  Stars,  illustrated  by  9  Diagrams.  By  RICHARD  A.  Proctor, 
B.A.,  Hon.  Sec.  R.A.S.    Crown  8vo,  price  5s. 


gPECTRUM  ANALYSIS 

In  its  Application  to  Terrestrial  Substances  and  the  Physical  Constitution  of 
the  Heavenly  Bodies.  Familiarly  explained  by  Dr.  H.  Schellen, 
Director  der  Realschule,  Cologne.  Translated  from  the  German  by  Jane 
and  Caroline  Lassell;  edited,  with  Notes,  by  W.  Muggins,  LL.D., 
F.R.S.  With  13  Plates  (6  Coloured),  including  Angstrom's  and  Kirchhoff  s 
Maps,  and  223  Woodcuts.    8vo,  price  28j. 


U  WORKS  ON  MEDICINE,  SURGERY 


T«E  TRANSITS  OF  VENUS; 


XHE    MOON;    her  Motions,  Aspect,  Scenery,  and 

Physical  Condition.    By  Richard  A.  Proctor,  B.A.    With  2?  Litho 
graphs  Plates,  Charts,  and  Diagrams,  1  Wood  Engraving,  and  , 
Photographs  by  Rutherfurd,  of  New  York.    Crown  Svo     Price  15. 


THE  SUN:  RULER,  LIGHT,  FIRE,  and  LIFE  OF 

THE  PLANETARY  SYSTEM. 

By  Richard  A.  Proctor,  B.A.  Second  Edition,  revised  ;  with  10  Plates 
(7  coloured)  and  106  Figures  engraved  on  Wood.    Crown  8vo,  price  14s. 

QTHER  WORLDS  THAN  OURS; 

The  Plurality  of  Worlds  Studied  under  the  Light  of  Recent  Scientific 
Researches.  By  R.  A.  Proctor,  B.A.  Third  Edition,  revised  and 
enlarged ;  with  14  Illustrations  (6  coloured).    Crown  8vo,  price  10s.  6d. 

XHE  ORBS  AROUND  US; 

A  Series  of  Familiar  Essays  on  the  Moon  and  Planets,  Meteors  and  Comets, 
the  Sun  and  Coloured  Pairs  of  Suns.  By  Richard  A.  Proctor,  B.A 
Second  Edition,  with  Chart  and  4  Diagrams.    Crown  8vo,  price  p.' 6//.' 

J7SSAYS  ON  ASTRONOMY: 

A  Series  of  Papers  on  Planets  and  Meteors,  the  Sun  and  sun-surrounding 
Space,  Stars,  and  Star  Cloudlets ;  and  a  Dissertation  on  the  approaching 
Transit  of  Venus  :  preceded  by  a  Sketch  of  the  Life  and  Work  of  Sir  John 
Herschel.  By  the  same  Author.  With  10  Plates  and  24  Woodcuts.  8vo, 
price  12s. 

LIGHT  SCIENCE  FOR  LEISURE  HOURS; 

A  Series  of  Familiar  Essays  on  Scientific  Subjects,  Natural  Phenomena,  &c. 
By  the  same  Author.  First  and  Second  Series.  Crown  Svo,  price  7-r.  6d. 
each. 


pRAGMENTARY  PAPERS  ON  SCIENCE  and 

other  Subjects.  By  the  late  Sir  Henry  Holland,  Bart.,  M.D.,  &c. 
Edited  by  his  Son,  the  Rev.  Francis  J.  Holland.    Svo,  price  14.C 


^    HANDBOOK    OF     PRACTICAL  TELE- 

GRAPHY. 

By  R.  S.  Culley,  Member  Inst.  C.E.,  Engineer-in-chief  of  Telegraphs  to 
the  Post  Office.  The  Sixth  Edition,  revised  and  enlarged  ;  with  144  Wood- 
cuts and  s  Lithographic  Plates  of  Apparatus.    Svo,  price  i6j. 


PUBLISHED  BY  MESSRS.  LONGMANS,  GREEN,  &>  CO.  15 


lyrETALS,  THEIR  PROPERTIES  and  TREAT- 

MENT. 

By  Charles  Loudon  Bloxam,  Professor  of  Chemistry  in  King's  College, 
London  ;  Professor  of  Chemistry  in  the  Royal  Military  Academy  and  in 
the  Department  of  Artillery  Studies,  Woolwich.  (Forming  one  of  the 
Series  of  Text-Books  of  Science,  Physical  and  Mechanical,  edited  by 
T.  M.  Goodeve,  M.A.,  and  C.  W.  Merrifield,  F.R.S.)  With  105 
.Figures  on  Wood.    Small  8vo,  price  y.  6d. 


jyfANUAL  OF  PRACTICAL  ASSAYING. 

By  John  Mitchell,  F.  C.  S.  Fourth  Edition,  in  which  are  incorporated 
all  the  recent  valuable  improvements  in  Assaying ;  including  Volumetric 
and  Colorimetric  Assays,  and  the  Blowpipe  Assays.  Edited  and  re-written 
by  W.  Crookes,  F.R.S.,  with  199  Figures  and  Diagrams  engraved  on 
wood.    8vo,  price  3  if.  6tl. 

A  PRACTICAL  TREATISE  ON  METALLURGY, 

Adapted  from  the  last  German  Edition  of  Professor  Kerl's  Metallurgy, 
by  William  Crookes,  F.R.S.,  and  Ernst  Rohrig,  Ph.D.  3  vols. 
8vo,  price  4/.  19s. 

Vol.  I.  Lead,  Silver,  Zinc,  Cadmium,  Tin,  Mercury,  Bismuth, 
Antimony,  Nickel,  Arsenic,  Gold,  Platinum,  and  Sulphur, 
with  207  Woodcuts.    8vo,  price  3U.  6d. 

Vol.  II.    C°PPER  an(i  Iron,  with  273  Woodcuts,  price  36J. 

Vol.  III.  Steel,  Fuel,  and  Supplement,  with  145  Woodcuts,  3  if.  6d. 


Hp  HE  TREASURY  OF  BOTANY,  OR  POPULAR 

DICTIONARY  OF  THE  VEGETABLE  KINGDOM; 
With  which  is  incorporated  a  Glossary  of  Botanical  Terms.    Edited  by 
J.  Lindley,  M.D.,  F.R.S.,  and  T.  Moore,  F.L.S.,  assisted  by  numerous 
Contributors.  With  20  Steel  Plates,  and  numerous  Woodcuts  from  Original 
Designs  by  W.  H.  Fitch.    2  Parts,  fcap.  8vo,  I2f, 


^OUDON'S  ENCYCLOPAEDIA  OF  PLANTS: 

Comprising  the  Specific  Character,  Description,  Culture,  History,  Applica- 
tion in  the  Arts,  and  every  other  desirable  particular  respecting  all  the 
plants  indigenous  to,  cultivated  in,  or  introduced  into,  Britain.  Corrected 
by  Mrs.  Loudon.    8vo,  with  above  12,000  Woodcuts,  price  42J. 

J)ECAISNE  &  LE  MAOUT'S  GENERAL  SYS- 
TEM OF  DESCRIPTIVE  AND  ANALYTICAL  BOTANY  : 
Comprising :  I.  Outlines  of  Organography,  Anatomy,  and  Physiology  • 
II.  Descriptions  and  Illustrations  of  the  Orders.  Translated  from  the 
French  by  Mrs.  Hooker.  The  orders  arranged  after  the  method  followed 
in  the  Universities  and  Schools  of  Great  Britain,  its  Colonies,  America 
and  India,  with  Additions,  an  Appendix  on  the  Natural  Method,  and  a 
Synopsis  of  the  Orders,  by  J.  D.  Hooker,  C.B.,  F.R.S.,  &c,  Director 
of  the  Royal  Botanic  Gardens,  Kew.  With  5,500  Woodcuts  from  Designs 
by  L.  Stenheil  and  A.  Riocreux.    Imperial  8vo,  price  52*  6d 
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